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(54) Automatic analyzer and suppoit system therefor 



(57) An automatic analyzer has a plurality of analyt- 
ical units (3A to 3G) to which analysis Items are allo- 
cated. When necessity of execution of calibration or 
accuracy management occurs, a display block relating 
to an occurrence cause among a plurality of display 
k>locks (401 to 404. 501 to 503) on a state inspection 
screen flickers. When a receiving button (405 to 408, 

FIG.1 



505 to 507) corresponding to the flickering display block 
is instructed, the related analysis item name and analyt- 
ical unit name are displayed in the display area (410, 
510) and calibration or accuracy management is exe- 
cuted. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 5 

The present invention relates to an automatic ana- 
lyzer for analyzing components of a biological sample 
and a support system therefor and relates to effective 
operation and management of calibration and accuracy 10 
management in the automatic analyzer. 

DESCRIPTION OF THE RELATED ART 

In an automatic analyzer for analyzing components 15 
of a biological sanrple such as blood or urine using a 
reagent, it is necessary to execute calibration which is 
calibration curve quality control and accuracy manage- 
ment for keeping the automatic analyzer in the satisfac- 
tory state at the beginning of analysis start, or every 20 
predetermined time decided depending on each rea- 
gent during analysis, or when necessary during analy- 
sis. 

Calibration is executed using a reference sample in 
the concentration predetermined according to each 25 
analysis item. Accuracy management is executed using 
a control sanrple in the concentration predetermined 
according to each analysis item. Calibration and accu- 
racy management have a reliable time according to 
3ach analysis item respectively Therefore, when this 30 
reliable time elapses, it is necessary to execute calibra- 
tion or accuracy management once again. If, when cali- 
bration or accuracy management is executed, the result 
is not within the predetermined range, it is decided as a 
failure and it is necessary to execute calibration or accu- 35 
racy management once again. Even when a reagent is 
taken out from a new reagent bottle in each analysis 
item, it is necessary to execute calibration once again. 

USA Patent 4678755 instructs an automatic chem- 
ical analyzer which can execute calibration. This prior 4o 
art can store the calibration time interval for each analy- 
sis Item and display alarm data on the display unit by the 
control means for an analysis item for which the reliable 
time of a calibration curve elapses. When the calibration 
menu screen is outputted on the display unit, a list of all 4s 
analysis items handled by the analyzer is displayed and 
an alarm symbol is assigned only to analysis items 
among them for which the reliable time elapses. 

On the other hand, Japanese Patent Application 
Laid-Open 7-92171 instructs a transfer system for so 
arranging a plurality of analyzers along the container 
transfer line and distributing containers in a number 
according to the analytical capacity of each analyzer 
sequentially to a plurality of analyzers. However, this 
prior art describes nothing regarding calibration and 55 
accuracy management. 

The equipment described in Japanese Patent 
Application Laid-Open 7-92171 is effective in analysis of 



many samples, though extremely many analysis item 
kinds are handled. Therefore, when using an automatic 
analyzer having a plurality of analytical units in the 
same way as witfi that in Japanese Patent Application 
Laid-Open 7-92171. if the method desaibed in USA 
Patent 4678755 is applied as it is. the operation lor per- 
forming calibration or accuracy management wiD be 
complicated. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 
automatic analyzer for easily notifying to an operator 
that necessity of execution of calibration or accuracy 
management occurs in each of a plurality of analytical 
units and allowing each analytical unit to accurately exe- 
cute calibration or accuracy management and a support 
system therefor. 

Another object of the present Invention is to provide 
a storage medium storing an operation program for 
allowing an automatic analyzer to execute calibration or 
accuracy management. 

Still another object of the present invention is to 
provide an automatic analyzer having a constitution for 
supplying samples in the known concenti-ation to be 
used for calibration or accuracy management repeat- 
edly to a plurality of analytical units. 

A further object of the present invention is to pro- 
vide an automatic analyzer operation method for easily 
executing calibration or accuracy management when 
efficientfy operating a plurality of analytical units in an 
analyzer. 

The automatic analyzer support system on the 
basis of tiie present invention Is applied to an automatic 
analyzer in which a plurality of analytical units are 
an-anged along ihe transfer line. This support system 
has a display request means for a state inspection 
screen of calibration or accuracy management, a 
screen display means for displaying a state inspection 
screen having a plurality of classification captions 
installed in con-espondence to classification of a plural- 
ity of states relating to calibration or accuracy manage- 
ment and an insfe-uction Ixjtton for instructing display of 
detailed information corresponding to each class'rfica- 
tion caption In association with the display request and 
a control means for controlling, when an instruction is 
outputted by the insti-uction button, so as to display tiie 
analysis item name of the corresponding slate and the 
analytical unit name for executing calibration or accu- 
racy management of tiie corresponding analysis Item 
on the state inspection screen. 

In a desirable embodiment of the present invention, 
when a state corresponding to one of a plurality of clas- 
sification captions occurs, the display state of the con-e- 
sponding classification caption is changed. If. when an 
occurrence of two or more states requiring calibration or 
accuracy management for the same analysis item is 
informed by two or more classification captions, the cal- 
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Brief Description Of the Drawings 



Fig. 5 IS aarawiiiy r- invention, 
invention. 
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DESCRIPTION OF PREFERRED EMBODIh/IENTS 

..e embodiments of the pr^ent invemion wi« be 
explained with reference to f^gs. 1 toz^ 

will be e''P'a'"«'- Hock diagram of an automatic 

Fig. 1 is a schematic diocr u.om nlasma. or 

^ ^ can analyze "T-^SSJinSz* 

Shown in Fig. 1. an analyzer ra kk analyzer 
adispenser sv^^^'^^^f ^^'^'Js^t^asshownin 
tor supplying a reagent by « 3Q shown in 

Fig. 3 coexist. The ^^f^^^^f^^^e>r^^a^^^ 
Fig. 1 are analyzers of a d'Spenser s^ ^ 
Jed analytical channel anda P'u^'^^^^ ^^a- 

^"^^rac'aranraira^iy-^ of a pipett^ 
T^::i :S'ch'?;et alv^ca. chann. is r^ «xed and 
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accessed at random and a reagent is pipetted accord- 
ing to the analysis item one after another by one rea- 
gent pipetting nozzle. 

In Fig. 1 , the analytical units 3A to 3G for analyzing 
serum have sampling lines 4A to 4G whidi are transfer 
paths having a function for positioning the racks such as 
patient sample racks 1 . reference sample racks 74. and 
control sample racks 77 which are fetched from a main 
transfer line 20 at the sampling position and then return- 
ing them to the main transfer line 20, identification infor- 
mation readers 51 to 57 installed in correspondence 
with each sampling line for reading identification infor- 
mation of the racks and Identification Information of 
each sample container on the racks, reaction units 5A to 
5G for promoting a reaction between a patient sample, 
or a reference sample, or a control sample and a rea- 
gent according to the analysis item in a reaction con- 
tainer and measuring a reaction sample, for example, 
optically, and a reagent feeder respectively. Reagent 
feeders 26. 27, 28, and 29 of each analyzer are of a 
pipetter system and reagent feeders 32. 33. and 34 are 
of a dispenser system. 

A rack sender 17 for patient samples has an area 
for setting many patient sample racks 1 and a sending 
mechanism for sending the patient sample racks 1 to 
the main transfer line 20 one by one. A rack collector 18 
has an area for collecting the patient sample racks 1 
housing samples analyzed by one analytical unit and an 
aligning mechanism for arranging the sample racks in 
order A temporary storage unit 22 stores the patient 
sample racks 1 in which samples are sampled by the 
analyzers temporarily until measured results are output- 
ted, sends the sample racks so as to transfer by the 
main transfer line 20 once again via a return line 25 
when re-examination becomes necessary, and sends 
the sample racks to the rack collector 1 8 when re-exam- 
ination is not necessary. 

A standby unit 70 for a specific sample rack to be 
used repeatedly like a reference sample rack and a con- 
trol sample rack has an ID identification unit 71 for read- 
ing identification information of the reference sample 
racks 74 and the control sample racks 77 inputted from 
a rack inlet 75 by an operator, a means for transferring 
the reference sample racks 74 and the control sample 
racks 77 whose identification information is read by the 
rack ID identification unit 71 to a rotor 76, the rotor 76 for 
holding the reference sample racks 74 and the control 
sample racks 77 which are transferred, a sensor 72 for 
detecting the holcfing positions of the reference sample 
racks 74 and the control sample racks 77 on the rotor 
76. and a drive means 73 for rotating the rotor 76. When 
execution of calibration is instructed by a whole control 
computer 40, the rotor 76 is rotated by the drive means 
73. and the racks 74 housing containers of a reference 
sample in the known concentration including the analy- 
sis item are positioned at a sending path 80, and the ref- 
erence sanple racks 74 pulled out from the 
predetermined position of the rotor 76 are sent toward 



the main transfer line 20 via the sending path 80. 

The main transfer line 20 allows the reference sam- 
ple racks 74 to stop selectively at the analytical unit 
requiring calibration for the analysis item. The sanpling 

5 mechanism of the corresponding analytical unit pipettes 
a predetermined amount of reference sample into the 
reaction C9ntainer of the analytical unit from the refer- 
ence sample racks. 

When execution of accuracy management ^ 

10 instructed by the whole control computer 40. the rotor 
76 is rotated by the drive means 73 in the same way and 
then the racks 77 housing control sanr^les including the 
analysis item necessary for execution of the accuracy 
management are sent so as to be transferred by the 

15 main transfer line 20. The reference sample racks 74 
finishing sampling for calibratbn and the control sample 
racks 77 finishing sampling for accuracy management 
are transferred to the main transfer line 20 from the 
sampling lines 4A to 4G of the corresponding analytical 

20 unit, then transferred to the standby , unit 70 via the 
return line 25. and housed at the original hokiing posi- 
tion on the rotor 76. The housed racks 74 and 77 stand 
by in the rotor 75 until an instruction of calibration or 
accuracy management is outputted thereafter. The 

25 standby unit 70 is kept at the predetermined tempera- 
ture so as to prevent the reference sample and control 
samples from degradation. A constitution using the rotor 
76 is used here. However, another constitution using a 
holding means of an elevator type instead of a rotor may 

30 be used. 

A controller has the whole control conrputer 40. 
computers 6A to 6G on the analytical unit side installed 
in correspondence with each analytical unit, and a 
ftoppy disk memory 41 which is an external storage unit 

35 of a medium portable type. The computers 6A to 6G on 
the analytical unit side take partial charge of processing 
of an output signal from a photometer of each analytical 
unit The whole control computer 40 connected to those 
computers 6A to 6G controls the operation of each ana- 

40 lytical unit, the operation of the rack transfer system, 
and the operation of a necessary portion in the system 
and executes operations and control which are neces- 
sary for various information processes. The partial 
charge of the role between the computers is not limited 

45 to it but can be changed to various conditions accoiding 
to the necessity of the constitution or it is also possible 
to make the computers on the analytical unit side 
unnecessary using only the whole control computer 40. 
The whole control computer 40 is equipped with a stor- 

50 age part 45 and an operator console 42 for data input, a 
CRT 43 which is a display unit for displaying infbrmatkNn 
on the screen, and a printer 44 for outputting measured 
results are connected to it. As a storage part 45. for 
example, a built-in hard disk can be used. 

55 A program is installed in each computer before- 
hand. Each computer executes processes such as cort- 
trol according to the installed program. The program is 
supplied, for example, in the state that it is stored in a 



. <EP 0871034A2J_> 



4 



EP 0 871 034 A2 



8 



oters. M . ""^'"iSfJ^am (0. supporting »ie 

Shape can be usea. ine oYamole as shown in 

the control sample racks 77. for examp^. ass 

i*,>4Pin 2 also comprise a box-snapea 

^^^^^'^^-^^ 

reference sample <=°"<*'"«^/® 79 housing 

0^ shap^ » Science 

cation information is installed respecttveiy ^ 

P,ri, ter «xde tabel .nLlled on the patient sam- 
used. Each bar coae . ap^j con- 

p,eracl«1.thereferen«^ap^racK^^^^^ 

trol sample racks n has ^e^^^^^ . ^^e patient 

'Sr^"™,, » recepSoo numb«. .ecw»on 
°"^^^*;y patlsrt "ar,*- 

rS *e com™, sanp.. con«n« 

4 K«4*i«c 19 12A and 12B for various 
On reagent botlies *^^arc nf 



Beagenliaan«i«t»n«toi'«K»>hasme.e^ 

gent amount, reliawe . ouch reagent 

, Ir each '^^^^^l^^^X'r^^^^^^ reader 
identification informaton 'S/^^f! ^,^,53, ^nits 3A to 
and is associated with e^-^*^ f ^^^^ J^^^^^^^ mthe 

reagent feeaer. me moA sample amount and 

„ reagent "i^^;;^^:^ e ^ analysis Hem. 
:;re°raSiruSr:Uer housing the reagent are 
registered in the storage part 45 

main transfer hne^Oj^^^^^ 
,5 Patientsampleractel.aja^^^^^ 
erence ^arrple racte 74 w tn^ 
are loaded, and ^J^^^'^^^^'J^^ controller so as to 
in the drawing) and ~"tr°"^ °/ .^cks 1 and the 
.^r^tinuously 1^^sf^*e^t.n^^^^ ,3cKs 

and racK senama ^ . ^ ^^e control sam- 

« and the reference ^m^ J ^ ^^^ 

pie racks 77 to frf"f'f of analytical units, 

20 are transferred J^^^^^^^^^^^ Jied by the 
stopped in front of f « f^J^JJ' !L position of 
controller, and ^^-^^'^ *° *J,tnSr mU^^^ (not 
30 the sampling line by a ^^^J T^gytJe pipetted by 
Shown in the drawing) .mmed jtely. ^^^'^f^*^ 

tion containers 4oa senarating light trans- 

source 14a for eacn r«a^ go as to act on each 



5 



9 



EP0 871 034 A2 



10 



12 of a first reagent and a second reagent (only for nec- 
essary analysis items) are arranged and cooled to a 
predetermined temperature. A reagent sample in eacfi 
reagent bottle 12 is supplied to the corresponding rea- 
gent discharge nozzle on the reaction container line 
from the reagent dispenser pump 60 via a tube, in this 
case, a dispenser system reagent feeder 32 of the ana- 
lytical unit 3A shown in Fig. 1 includes the reagent dis- 
penser pump 60 shown in Rg. 2. the reagent 
refrigerator 62 having many reagent bottles 12. the first 
reagent nozzle group retainer 64. and the second rea- 
gent nozzle group retainer 66. 

Each patient sample rack 1 supplied from the rack 
sender 1 7 is transferred by the main transfer line 20 and 
moved to the sanpling line 4A of the analyzer 3A when 
an analysis processor by the analytical unit 3 A is neces- 
sary. For a patient sample on the patient sample rack 1 
reaching the pipetting position, a predetermined 
amount is pipetted into the reaction container 46a by the 
pipette nozzle of the pipetter 48a. Into this reaction con- 
tainer 46a, the reagent corresponding to the analysis 
item is discharged at the predetermined position on the 
reaction container line and the reaction proceeds. After 
a lapse of the predetermined time, the optical character- 
istics of the reaction sample in the reaction container 
46a are measured by the multi-wavelength photometer 
15a. A signal outputted from the multi-wavelength pho- 
tometer 15a is subjected to the processing of a loga- 
rithm converter 30a and an analog-digital converter 31a 
under the control by the computer 6A on the analytical 3^ 
unit side and sent to the whole control computer 40. 

Each reference sample rack 74 supplied from the 
standby unit 70 is transferred by the main transfer line 
20 and moved to the sampling line 4A of the analytical 
unit 3A when calibration of the analytical unit 3A is nec- 35 
essary. In this case, calibration means an operation for 
measuring a sample (reference sample) in the known 
concentration and creating a calibration curve. 

For the reference sample on the reference sample 
rack 74 reaching the pipetting position, a predetermined 40 
amount is pipetted into the reaction container 46a by the 
pipette nozzle of the pipetter 48a. Into this reaction con- 
tainer 46a, the reagent corresponding to the analysis 
item is discharged at the predetermined position on the 
reaction container line and the reaction proceeds. After 
a lapse of the predetermined time, the optical character- 
istics of the reaction sample in the reaction container 
46a are measured by tiie multi-wavelength photometer 
15a. 

A signal outputted from the multi-wavelength pho- 
tometer 15a is subjected to the processing of the loga- 
rithm converter 30a and the analog-digital converter 
31a under the control by the computer 6A on the analyt- 
ical unit side. On the basis of this data, a formula of cal- 
ibration curve is obtained and a calibration curve is 
created by the computer 6A, and success or failure of 
the calibration is decided, and the success or failure is 
sent to the whole control computer 40. In this case, suc- 



cess of calibration means that a calibration curve is cre- 
ated and the created calibration curve is not deviated 
greatly from the past calibration curve obtained empiri- 
cally and failure of calibration means that a calibration 
5 curve is not created or the created calibration curve is 
greatly deviated from the past calibration curve 
obtained empirically. The computer 6A on the analytical 
unit skje is provided with data of a caltoration curve 
empirically obtained in the past and data regarding the 
10 deviation tolerance and decides success or failure of 
calibration on the basis of this data. 

It is also possible that the computer 6A on the ana- 
lytical unit side does not decide success or failure of cal- 
ibration and sends information regarding the obtained 
15 formula of calibration curve to tiie whole control compu- 
ter 40 and the whole contarol computer 40 is provkded 
with data of a calibration curve empirically obtained in 
the past and data regarding the deviation tolerance and 
decides success or failure of calibration on the basis of 
20 this data. 

Each conti-ol sample rack 77 supplied from the 
standby unit 70 is transferred by the main ti^nsfer line 
20 and moved to the sampling line 4A of the analytical 
unit 3A when accuracy management of the analytical 
unit 3A is necessary. In this case, accuracy manage- 
ment means an operation for measuring a sanple (con- 
ti-ol sample) in tiie known concentration and deddes 
whether the measured result is witiiin the predeter- 
mined range and then check whether the automatic 
analyzer and reagent are kept in the satisfactory state. 

For the conti^ol sample on the control sample rack 
77 reaching the pipetting position, a predetermined 
amount is pipetted into tiie reaction container 46a by the 
pipette nozzle of the pipetter 48a. Into this reaction con- 
tainer 46a. ttie reagent con-esponding to the analysis 
item is discharged at tiie predetermined position on the 
reaction container line and ttie reaction proceeds. After 
a lapse of the predetermined time, the optical character- 
istics of me reaction sample in the reaction container 
46a are measured by the multi-wave length photometer 
15a. 

A signal outputted from the multi-wave lengtii pho- 
tometer 15a is subjected to the processing of the loga- 
rithm converter 30a and the analog-digital converter 
45 31a under the control by the computer 6A on the analyt- 
ical unit side. On tiie basis of tiiis data, success or fail- 
ure of the accuracy management is decided by the 
computer 6A on tiie analytical unit side. In this case, 
success of accuracy management means tiie status 
50 that accuracy is measured and the measured accuracy 
is kept at the predetermined accuracy. Failure of accu- 
racy management means the status that accuracy is not 
measured or the measured accuracy is not kept at tiie 
predetermined accuracy. The decided success or failure 
55 of accuracy management is sent to the whole cortrol 
computer 40. 

It is also possible that the computer 6A on the ana- 
lytical unit side does not dedde success or failure of 
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accuracy management and sends only information as to 
whether measurement can be made or not and Infonna- 
tion of measured values when measurement can be 
made to the whole control computer 40 and the whole 
control computer 40 decides success or failure of accu- 
racy management. 

The analytical units 3F and 3G of the dispenser 
system also have the same constitution as that of the 
analytical unit 3A. 

Next, a constitution exartple of an analytical unit of 
the pipetter system will be explained by referring to Fig. 
3. In the reaction containers 46b arranged in the reac- 
tion unit 5B of the analytical unit 3B, the reaction of a 
sample and reagent regarding the predetermined anal- 
ysis item proceeds. The patient sample racks 1 moved 
to the sampling line B (Fig. 1 ) from the main transfer line 
20 are positioned at the pipetting position, and the 
instructed sample is sampled by the pipette nozzle of 
the pipetter 48b. and a predetermined amount of sam- 
ple is discharged to the reaction containers 46b. The 
pipetter 48b has a pipetter pump 47b. The reaction unit 
5B is kept at a constant temperature (for example. 
37*C) by a constant temperature sample supplied from 
a constant temperature oven 10. 

The pipetter system reagent feeder 26 of the ana- 
lytical unit shown in Fig. 3 has two reagent disks 26A 
and 26B for the first reagent and the second reagent. 
For the reagent bottles 12A and 12B containing various 
reagents prepared for many kinds of analysis items, 
reagent identification information is displayed on their 
outer walls by bar codes. When the reagent bottles 1 2 A 
and 12B are loaded on the reagent disks 26A and 26B, 
the reagent identification information of the reagent bot- 
tles are read by bar code readers 23A and 238 and the 
information is registered in the storage part 45 together 
with the set positions of the reagent bottles on the rea- 
gent disks, the corresponding analysis items, and the 
analytical unit numbers where the reagent bottles are 
set. Reagent pipetters 8A and 8B have reagent pipetter 
pumps 1 1 connected to the pipette nozzles which can 
swing and move up and down. 

The line of the reaction container 46b in which the 
patient sample is pipetted is rotated and moved, and a 
predetermined amount of reagent sample is sucked into 
the reaction container by the reagent pipetter 8A from 
the reagent bottle 1 2A positioned at the reagent suction 
position according to the kind of analysis item, and the 
first reagent is discharged into the reaction container 
46b at the reagent addition position. The content is 
stirred by a stirring mechanism 13A at the stirring posi- 
tion, and then the reaction container line is moved sev- 
eral times, and when the reaction container 46b 
reaches the second reagent addition position, the rea- 
gent pipetter 8B sucks the reagent sample from the rea- 
gent tx)ttte 128 positioned at the reagent suction 
position according to the analysis item and discharges 
the reagent into the reaction container. Then, the con- 
tent of the reaction container is stin-ed by a stirring 



mechanism 138. Thereafter, accompanying rotation 
and transfer of the reaction container line, the reaction 
container 46b passes luminous flux from a light source 
14b and light transmitted the reaction sample off the 
5 reaction container 46b is detected by a multi-wave 
length photometer 15b. 

A signal with the wave length corresponding to the 
analysis item is processed by a logarithm converter 30b 
and an analog-digital converter 31b which are control- 
10 led by the computer 68 on the analytical unit side and 
the digital signal is sent to the whole control computer 
40. The measured reaction container 46b is cleaned by 
a cleaning mechanism 19b and used once again. 

When calibration of the analytical unit 38 is neces- 
15 sary. the reference sample racks 74 are moved to the 
sampling line 48 of the analytical unit 38. The reference 
sample racks 74 are positioned at the pipetting positton, 
and the instructed reference sample is sampled by the 
pipette nozzle of the pipetter 48b. and a predetermined 
20 amount of reference sample is discharged to the reac- 
tion containers 46b. The reaction of this reference sam- 
ple proceeds in the same way as the reaction off the 
aforementioned patient sample. A signal with the wave 
length of the reaction sample is processed by the loga- 
25 rithm converter 30b and the analog-digital converter 
31b which are controlled by the conputer 68 on the 
analytical unit skle. On the basis of this data, a formula 
of calibration curve isi obtained and a calibration curve is 
aeated by the computer 68 on the analytical unit side, 
30 and success or failure of the calibration is decided, and 
the success or failure is sent to the whole control com- 
puter 40. The computer 6B on the analytical unit side is 
provided with data of a calibration curve empirically 
obtained in the past and data regarding the deviation 
35 tolerance and decides success or failure of calibration 
on the basis of this data. 

It is also possible that the computer 68 on the ana- 
lytical unit side does not decide success or failure of cal- 
ibration and sends information regarding the obtained 
40 formula of calibration curve to the whole control compu- 
ter 40 and the whole control computer 40 is provided 
with data of a calibration curve empirically ot>talned in 
the past and data regarding the deviation tolerance and 
decides success or failure of calibration on the basis off 
45 this data. 

When accuracy management of the analytical unit 
38 is necessary, the control sample racks 77 are moved 
to the sampling line 48 of the analytical unit 38. The 
control sample racks 77 are positioned at the pipetting 
50 position, and the instructed control sample is sampled 
by the pipette nozzle of the pipetter 48b. and a predeter- 
mined amount of control sample is discharged to the 
reaction containers 46b. The reaction of this control 
sample proceeds in the same way as the reaction off the 
55 aforementioned patient sample. 

A signal with the wave length of the reaction sample 
is processed by the logarithm converter 30b and the 
analog-digital converter 31b which are controlled by the 
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computer 6B on the analytical unit side. On the basis of 
this data, whether the predetermined accuracy is kept in 
the computer 6A on the analytical unit side is decided 
and the result is sent to the whole control computer 40. 

It is also possible that the conputer 6A on the ana- 5 
lytical unit side does not decide whether the predeter- 
mined accuracy is kept and sends only the measured 
values to the whole control computer 40 and the whole 
control computer 40 decides whether the predeter- 
mined accuracy is kept. to 

The analytical units SC. 3D. and 3E have the same 
constitution as that of the analytical unit 36. 

Next, the operation of the equipment of the embod- 
iment shown in Fig. 1 will be explained. 

Before the sample racks 1 are set in the rack is 
sender 17 and before the reference sample racks 74 
and the control sample racks 77 are set in the standby 
unit 70, the analysis item for which an examination 
instruction Is requested for each sample from a request 
source is registered in the whole control computer 40 20 
from the operator console 42 together with each sample 
number beforehand. The analytical condition informa- 
tion off each analysis item, information on calibration, 
and information on accuracy management are stored 
on the floppy disk memory 41 . The analytical condition 25 
information to be shared by a plurality of analytical units 
when the same analysis item is allocated to two or more 
analytical units includes a reagent to be used, a wave 
length to be measured by a photometer, a sarrple sam- 
pling amount, and others. 30 

Information on calibration includes the calibration 
time interval, calibration execution format (reference 
sample to be used or calibrator), calibration curve creat- 
ing method, information on the calibration curve toler- 
ance, calibration execution conditions (in what case 35 
calibration is to be executed), and others. Information 
on accuracy management includes the accuracy man- 
agement tirne interval, accuracy nnanagement execu- 
tion format (control sample to be used), calibration 
cun/e creating method, information on the accuracy 40 
management tolerance, accuracy management execu- 
tion conditions (in what case accuracy management is 
to be executed), and others. Among them, the calibra- 
tion curve creating method, information on the calibra- 
tion curve tolerance, and information on the accuracy 45 
management tolerance are also stored in a storage 
means (not shown in the drawing) of the corrputers 6A 
to 6G on the analytical unit side. 

Among the analytical condition information, infor- 
mation stored in correspondence with each reagent bot- so 
tie includes the necessary number of reagents from the 
first reagent to the fourth reagent, the code of each rea- 
gent bottle in a 5-digit numeral, the pipetting amount of 
each reagent, the number of tests capable of analysis 
per each reagent bottle, and others. 55 

When reagent bottles are housed in the reagent 
feeders 26 to 29 and 32 to 34 of the analytical units 3A 
to 3G, the reagent identification information of each rea- 



gent bottle is associated with the analytical unit nun^er 
and registered in the whole control computer 40, In this 
case, in a plurality of analyzers of the same group han- 
dling the same sample kind, a reagent for the same kind 
of analysis item is housed. In this case, it is assumed 
that a serum sample is handled by all the analytical 
units 3A to 3G. Among them, in the reagent feeder 32 of 
the analytical unit 3A. for example, the reagent bottles 
for GOT and GPT which are liver function examination 
items having a large number of sample requests and 
caldum, UA, and BUN which are emergency examina- 
tion items are housed. In tiie reagent feeder 26 of the 
analytical unit 38. for exanple. the reagent bottles for 
GOT and GPT which are liver function examination 
items and other analysis items having a small number of 
examination requests are housed. In the reagent feeder 
27 of the analytical unit 3C, for example, the reagent 
bottles for calcium, UA, and BUN which are emergency 
examination items and other analysis items having a 
small number of examination requests are housed. 
Therefore, the liver function examination items can be 
analyzed by the two analytical units of 3A and 3B. The 
emergency examination items can be analyzed by the 
two analytical units of 3A and 3C. Housing a reagent for 
what analysis item duplicatedly in how many analytical 
units is decided by an operator according to the actual 
situation of the examination room of each institution. 

When the reagent bottles 12. 12A. and 12B are 
housed in the reagent feeders, tiie reagent kJentification 
information installed in each reagent bottle is read, and 
tiie information which is already registered as analytical 
condition information is searched using each reagent 
bottie code as a key, and the analysis item correspond- 
ing to the reagent bottie, the bottie size, the number of 
tests capable of analysis, and the reagent bottle set 
position are correlated witii each other and registered in 
the whole control computer 40. At the same time, the 
maximum analyzable count on the basis of the total 
number of reagent botties for the same kind of analysis 
item in a plurality of analytical units which can analyze 
the same kind of analysis item is also registered and 
displayed on the CRT 43 when necessary. When a cor- 
responding reagent for an analysis item necessary for 
each analytical unit is housed, before an analysis of a 
sample, for each analytical unit, calibration for aD analy- 
sis items which can be analyzed by the analytical unit is 
executed. The computer on the analytical unit side 
decides success or failure of tiie calibration. When tiie 
same analysis item is allocated to two or more analytical 
units respectively, the same reference sample stops at 
the analytical units and are sampled respectively. 

When the execution of calibration ends in success, 
the success of calibration and the formula of calibration 
curve obtained as a result of calibration are stored in ttie 
storage part 45 of the whole control conputer 40. The 
calibration result is used in a concemration operatfon 
when tiie con^esponding analysis item is analyzed by 
each analytical unit. 
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When the execution of calibration ends in failure, 
the corrputer on the analytical unit side sends the fail- 
ure of calibration to the whole control computer 40. The 
whole control computer 40 displays the failure of cali- 
bration on the calibration support screen (this will be 
described later) of the CRT 43. On the calibration sup- 
port screen, a button is displayed as an area for input- 
ting an instruction of displaying information of the 
analysis item for which the calibration fails and when an 
operator inputs a display Instruction of the button via the 
operator console 42, the information on the failed anal- 
ysis item is displayed and the process for re-execution 
of the failed calibration is started. 

When the execution of calibration for analysis items 
in all the analytical unit ends In success, for each analyt- 
ical unit, accuracy management for all analysis items 
which can be analyzed by the analytical unit is exe- 
cuted. The computer on the analytical side decides suc- 
cess or failure of the accuracy management and sends 
the decided success or failure to the whole control com- 
puter 40. 

When the execution of accuracy management ends 
in failure, the whole control computer 40 displays the 
failure of accuracy management on the accuracy man- 
agement support screen (this win be described later) of 
the CRT 43. On the accuracy management support 
screen, a button is displayed as an area for inputting an 
instruction of displaying information of the analysis item 
for which the accuracy management fails and when an 
operator inputs a display instruction of the button via the 
operator console 42. the information on the failed anal- 
ysis item is displayed and the failed accuracy manage- 
ment is re-executed. 

When the execution of accuracy management in all 
the analytical units ends in success, for each analytical 
unit, the analysis of an analysis item which can be ana- 
lyzed by the analytical unit is started. 

When the analysis is started, one of the detection 
racks 1 loaded on the rack sender 17 is pressed out 
toward the main transfer line 20 and then the identifica- 
tion information of the sample rack 1 or the identification 
information of the sarrple container 2 is read by the 
identification information reader 50. On the basis of the 
read information, the sample kind on the sample rack 1 
is decided by the whole control computer 40. and the 
analytical unit group in which conditions are set before- 
hand for the sample kind is selected, and one analytical 
unit of the analytical unit group is decided as a sample 
transfer destination by the later decision result. In this 
case, it is assumed that for example, a serum sample is 
decided and a group of the analytical units 3A. 3B. and 
3C to which the sample rack is to be transferred is 
selected. 

Furthermore, when the sample identification infor- 
mation is read, the registration situation of sample num- 
bers and analysis items is checked, and the analysis 
item whose measurement is instructed for each sample 
on the sample rack 1 is decided, and whether each 



analysis item of each sample is to be analyzed by one 
of the analytical units 3A, 3B. and 3C is decided by the 
whole control computer 40. In this case, the whole con- 
trol computer 40 monitors the number of analysis items 
5 whose analysis Is already instructed for each analytical 
unit and the degree of time required until pipetting end 
of the samples. Particularly, regarding a specific analy- 
sis item which can be analyzed by a plurality of analyti- 
cal units, which analytical unit can analyze the analysis 
to item efficiently is decided. For example, regarding GOT 
and GPT which are specif ic analysis items, which one of 
the analytical units 3A and 3B has a smallest number of 
samples waiting for processing at that point of time is 
decided and one having a shorter waiting time is 
15 selected as a specified analytical unit. 

In addition to such a method for automatically spec- 
ifying an analytical unit for analyzing a specific analysis 
item according to the busy degree of a plurality of ana- 
lytical units, a specrfication method for inputting the pri- 
20 ority of analytical units to be used for processing of each 
analysis item beforehand from the operator console 42 
by an operator is also possible. 

The sample racks 1 having a sample for which a 
specific analysis item is to be analyzed and a decided 
25 transfer destination (for example, the analytical unit SB) 
respectively are continuously transfen'ed to the speci- 
fied analytical unit 3B by the main transfer line 20 and 
stopped in front of the inlet to the sampling line 48 of the 
analytical unit 3B. Next, the sample racks 1 are moved 
30 to the sampling line 4B and returned to the main transfer 
line 20 after the predetermined sample is pipetted into 
the reaction unit 5B by the sample pipetler 48b at the 
pipetting position. When an analysis item to be ana- 
lyzed by the analytical unit 3C remains in the sanrple on 
35 a sample rack 1 . the sample rack 1 is transfen'ed up to 
the analytical unit 30 by the main transfer line 20 and 
moved to the sampling line 40 and the sample is pipet- 
ted. 

• TTie residual reagent amount in the reagent bottle 
40 for each analysis item in each analytical unit is moni- 
tored by the whole control computer 40. As a residual 
reagent amount monitoring method, a method based on 
detection of the reagent sample level in the reagent bot- 
tle when the reagent Is pipetted by a sample level detec- 
ts tor installed on the reagent pipette nozzle or a method 
for subtracting the analyzaWe count which is inputted 
beforehand whenever the reagent is pipetted. Even if 
either method Is used, whether the reagent amount for 
the analysis item is insufficient or not is judged by ded- 
50 sion of whether the residual analyzable count reaches 
the predetermined value or not by the whole control 
computer 40. The predetermined value in this case is 
set to a small count such as a residual count of 0. 1 . or 
2. 

55 Furthermore, for example, when it is judged that the 



GOT reagent of the specHied analytical unit 3B is insuf- 
ficient, the analysis of GOT by the analytical unit SB is 
stopped and the analytical unit switching operation is 
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controlled so that the GOT analysis by the analytical unit 
3A having a sufficient remainder of GOT reagent is 
made possflDle at the same time. Therefore, a sample 
for which GOT is to be analyzed thereafter is transferred 
to another analytical unit 3A assigned the next priority 
and GOT is analyzed. 

The controller in the embodiment shown in Fig, 1 
understands which analytical unit the analysis, calibra- 
tion, and accuracy management of each analysis item is 
instructed to and the data Is stored in the storage part 
45. The whole control computer 40 stores the informa- 
tion on which analytical unit processes the analysis, cal- 
ibration, and accuracy management of each analysis 
Item in the memory table and allows the CRT 43 to dis- 
play a drawing of a list of the information when 
requested by an operator. 

In the equipment in the embodiment shown in Fig. 
1, the start or stop of each operation of the analytical 
units 3A to 3G can be instructed by key operation of the 
operator console 42 and on the basis of such instruction 
information from the operator console, the whole control 
computer 40 allows the main transfer line 20 to transfer 
the sample racks 1 from the rack sender 17 only to the 
residual analytical units except the analytical unit whose 
operation is stopped. Particularly, in the time zone that 
fewer samples are requested and examination work of 
emergency samples is mainly performed like at night, 
the equipment can be operated so that, for example, 
only a minimum amount of analytical units are put into 
the operation state and the residual analytical units are 
stopped. In the time zone that the number of request 
samples is increased, a plurality of analytical units 
which are stopped are operated. 

Furthermore, in the equipment in the embodiment 
shown in Fig. 1, when an abnormal situation occurs in 
either analytical unit and the analysis by the analytical 
unit becomes impossible, so as to let another analytical 
unit take over the same analysis, the controller instructs 
transfer of the sample rack to another analytical unit and 
analysis by another analytical unit. For example, when 
reagents for a plurality of analysis items are duplicatedly 
set in the two analytical units 3B and 3C. the analysis 
can be performed without suspending the analytical 
operation for a plurality of analysis items. 

During analysis by the automatic analyzers as men- 
tioned above, it is necessary to perform calibration and 
accuracy management every the predetermined time 
interval for each analysis item or every the predeter- 
mined number of samples. Even when the reagent in a 
reagent bottle is consumed and a reagent bottle is 
added. It may be necessary to perform calibration for 
the reagent in the added reagent bottle. 

The automatic analyzer support system of the 
present invention is a support system for performing 
calibration and accuracy management before analysis 
by the automatic analyzers as mentioned above or dur- 
ing analysis by the automatic analyzers and this support 
system will be explained hereunder. 



Firstly, the calibration support screen displayed on 
the CRT 43 of the automatic analyzers will be explained. 
This support screen functions as an inspection screen 
for the calibration state. 
s Rg. 4 Shows an exanple of the aforementioned cal- 
ibration support screen. When the Calibration button 
423 which is a button in which display and input of the 
screen are integrated is instructed by an operator, the 
display of the Calibration button 423 is reversed and the 
10 calibration support saeen is displayed at the same 
time. On this screen, the display portions as an inspec- 
tion screen for the calibration state are the portions 
including a display area 400 and a display area 410 and 
these display areas will be explained first. 
15 At the point of time that the Calibration button 423 is 
instructed by an operator and the calibration support 
screen is displayed, nothing is displayed in the displ^ 
area 410. On the calibration support screen, data is dis- 
played in the areas other than the display area 410. 
20 In the display area 400. display blocks 401 to 404 
which are a plurality of indexes classifying and symbol- 
izing a plurality of classification captions installed in cor- 
respondence to classification of a plurality of states of 
calibration, that is, the status of the analyzers are dis- 
25 played. Furthermore, in the display area 400. instruction 
buttons or receiving buttons 405 to 408 which are 
installed in correspondence with these display blocks 
and receive a display instruction are displayed. When 
the analyzer status includes the event symbolized by 
30 the corresponding display block, the display state of 
each of the display blocks 401 to 404 as a classification 
caption is changed. 

The Pre-Setling display block 401 in the display 
area 400 flickers when the analysis item corresponding 
35 to the calibration which is to be performed stationarily 
such as calibration to be performed before analysis by 
the automatic analyzers is registered. If. when the Pre- 
setting display block 401 flickers, an operator instructs 
the button 405. in the display area 41 0. the analysis item 
40 name of the calibration to be performed stationarily is 
displayed and the calibration of the displayed analysis 
item is started at the same time. 

The Galib. Now display block 402 in the display 
area 400 flickers when there is an analysis item whose 
45 calibration time inten/al elapses. If. when the Calib. Now 
display block 402 flickers, an operator instructs the but- 
ton 406, In the display area 410, the corresponding 
analysis item name is displayed and the calibration of 
the displayed analysis item is started at the same time. 
so The Calib. Failed display block 403 in the display 
area 400 flickers when there is an analysis item in which 
a failure of calibration occurs. If. when tiie Calib. Failed 
display block 403 flickers, an operator instructs the but- 
ton 407. in the display area 410. the corresponding 
55 analysis itism name is displayed and the calibration of 
the displayed analysis item is started at the same time. 

The Change Over display block 404 in the display 
area 400 f lk:kers when there is an analysis item in which 
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Next, the accuracy management support screen 
displayed on the CRT 43 of the automatic analyzers by 
this support system will be explained. This support 
screen functions as an inspection saeen for the accu- 
racy management state. 5 

Rg. 5 shows an example of the aforementioned 
accuracy management support screen. When the Qual- 
ity Control button 524 which is a button in which display 
and input of the screen are Integrated is instructed by an 
operator, the display of the Quality Control button 524 is io 
reversed and the accuracy management support 
screen is displayed at the same time. On this screen, 
the display portions as an inspection saeen for the 
accuracy management state are the portions including 
a display area 500 and a display area 510 and these is 
display areas will be explained first. 

At the point of time that the Quality Control button 
524 is Instructed by an operator and the accuracy man- 
agement support screen is displayed, nothing is dis- 
played in the display area 510. On the accuracy 20 
management support screen, data is displayed in the 
areas other than the display area 510. 

In the display area 500, display blocks 501 to 503 
which are a plurality of indexes classifying and symbol- 
izing a plurality of classification captions installed in cor- 25 
respondence to classification of a plurality of states of 
accuracy management, that is. the status of the analyz- 
ers are displayed and furthermore, instruction buttons 
or receiving buttons 505 to 507 which are installed in 
correspondence with these display blocks and receive a 30 
display instruction are displayed. When the analyzer 
status includes the event symbolized by the corre- 
sponding display block, the display state of each of the 
display blocks 401 to 404 as a classification caption is 
changed. 35 

The Pre-Setting display block 501 in the display 
area 500 flickers when the analysis item con-esponding 
to the accuracy management which is to be performed 
stationarily such as calibration to be performed before 
analysis by the automatic analyzers Is registered. If. 40 
when the Pre-Setting display block 50 1 flickers, an oper- 
ator instructs the button 505, in the display area 51 0, the 
analysis item of the accuracy management to be per- 
formed stationarily is displayed and the accuracy man- 
agement of the displayed analysis item is started at the 45 
same time. 

The Time-over display block 502 in the display area 
500 flickers when the reliable time of accuracy manage- 
ment elapses. If, when the Time-over display block 502 
flickers, an operator instructs the button 506. in the dis- so 
play area 510, the analysis item of the accuracy man- 
agement to be performed is displayed and the accuracy 
management of the displayed analysis item is started at 
the same time. 

The QC. Failed display block 503 in the display area ss 
500 flickers when a failure of accuracy management 
occurs. If. when the QC. Failed display block 503 flick- 
ers, an operator instructs the button 507, in the display 



area 510. the analysis Item of the accuracy manage- 
ment to be performed is displayed and the accuracy 
management of the displayed analysis item is started at 
the same time. 

Next, the contents to be displayed in the displ^ 
area 410 will be explained. In the field of Test 511, the 
analysis item for which accuracy management is to be 
performed is displayed. In the field of A. Unit 512, the 
name of analytical unit for which accuracy management 
is to be performed is displayed. In the field of Control 
513. the name of the control sample to be used for the 
accuracy management to be performed is displayed. In 
the field of Type 514, the type for specifying the concen- 
tration kind of the control sample to be used for the 
accuracy management to be performed Is displayed. In 
the field of l-ot 515, the manufacturing lot number of the 
control sample to be used for the accuracy manage- 
ment to be performed is displayed. In the field of Time 
Out 516, elapsed time/accuracy management Interval 
(reliable time) of the accuracy management to be per- 
formed is displayed. 

In Fig. 5. it is necessary to perform accuracy man- 
agement of the analysis items AST, ALT, and ALP by the 
analytical unit 3D using a control sample of a lot number 
of X970400 with a name of Ctrl-1 and a type of Ser/PI 
and It is displayed that elapsed time/accuracy manage- 
ment Interval is 10/100 for AST ALT and ALR It is also 
necessary to perform accuracy management of the 
analysis item LDH by tiie analytical unit 3E using a con- 
trol sample of s lot number of S668795 with a name of 
Ctrl-2 and a type of Ser/P1 and it is displayed that 
elapsed time/accuracy management interval is 50/60. 
Furthermore, it is necessary to perform accuracy man- 
agement of the analysis item TP by the analytical unit 
3E using a control sample of a lot number off 8668795 
with a name of Ctrl-2 and a type of Ser/PI and it is dis- 
played that elapsed time/accuracy management interval 
is 50/60. Furthermore, it is necessary to perform accu- 
racy management of the analysis item UN by the analyt- 
ical unit 3F using a control sample of a lot number of 
V846852 with a name of Ctrl-U and a type of Urin and it 
is displayed that elapsed time/accuracy management 
interval is 10/60. Furthermore, it is necessary to per- 
form accuracy management of the analysis item CRE 
by the analytical unit 3F using a control sample of a lot 
number of S668795 with a name of Ctrl-2 and a type of 
Ser/PI and it is displayed that elapsed time/accuracy 
management interval is 50/60. Furthermore, it is neces- 
sary to perform accuracy management of the analysis 
item CRP by the analytical unit 3D using a control sam- 
ple of a lot number of M970123 with a name of Ctrl-M 
and a type of Ser/PI and it is displayed that elapsed 
time/accuracy management interval is 10/60. 

It is also possible that one of the buttons 505 to 507 
is instructed, and a list of analysis items is displayed in 
the display area 510, and the information on a control 
sample necessary for accuracy management of each 
analysis item is associated with each analysis item and 
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outputted from the printer 44 at the sameti^^^^^^^ 

the display area 51 0 and all , ^ ftems by 

atonetime/rtispos«WetoJ^'^^^^ or 552- 

scrolling the display ^reaSIO by me d 

displayed on the accuracy^^^^ ^^^^ 53, ,3 

wiW be explained. When ^ne o . 
instructed by an °P«'^^,f'"^;f button 532 is 
instructed by an operator ^ 
rru"ctrby" n^^rat" the help intormatton w.« be 

^nSthe operation ot ^^'oS^ntl'thTs 
explained. The P-^^^Pf .Ji^^sto^^part 45 and 
support system is ^»f'f '"J^" f 2) ^eads and exe- 

fe». calls me «a.rac,™na^P^O^ 

ess routine. ^^a.ioH flow charts ofthe cali- 

610. Firstly, at Step 710, cai o ^ presetting 

s:nr»« - 

. calibration P-etting item -y be j^^^^^^^^ 

once and then updated -^'^^J^raifHSed or 

^^cred-^^pi--^^^^ 

"^teraX- -0. the c-^-^^^^^^ 
ess routine stores the .npj^^J^'^^^^^^^^^ 
item in the storage part *5. When me 

«ng item is stored ^J^X/^^ir^-yU «1 on 
the routine allows *ePresett.ng^^^ 

the calibration support screen s^ 
Next, at Step JA0^*5^ ';^"^fn^^^^ the calibra- 

a^f - rr^^^^^ 

^"^uH'^ep 810. the routine instructs execution of 



one c^ibra^on among ^^-^ Ss w^^r^^^^^ 
Then.at Step 820. the rotrt^e ^^^^l .^^^^ at 

ibration (the ^^.f^en^ ^decid^ at Step 

Step 810) succeeds or . J^^^ goes to Step 
820 that the o^^ra.^^'^^^;^"^^^^^ 
870. calls and exeoJ^es the cai« ^ 
p,oce« ro..«^. and^eji- o Jtep^^ ^^^^3. 
decided at Step^20 that ine j^„bration time 

,5 on the calibration ^^PP^'l^'f^'^^g storage of the anal- 

presetlins «"»« =™» " ™oa Ihe p.«sMllng 

items ends, the routine returns- ^ 
Next. Fig. 9 shows a defied ttow c 

bration failure '-"^^^^Se^ S^fe" ^ 
Step 870 in the fJ'^^^lJ^i,'? the calibration fail- 
30 process routine. Firstly, a* StfP y_ ^ .^^^ 

ure recovery process r°"*"\^^^!^ » 45 as a cali- 

v^ose calibratioh ^'s-" Sfe ^o^ne allows 

brationfaileditem. Ne^rt^ at Step9^ ^^^^ 

the Calib. Failed d«play block «)3 

35 support sae^ "''"ly" Aether the button 407 is 
930, the routine decides wn©^n« 
instructed (d'sp«ayJnstr"rt.on d^^^^^^^ 

by an operator. When ^ '^^^'^^ JeVator. the routine 
button 407 is not. nsuu^e^ by a^^^^^^ 

40 waits for input "J^^ J^P'JJ^^on 407 is instructed by 
decided at Step ^^^^^^f ^^^"^^l^ep 940 and displays 
an operator, *^«^°^'"^J°^i^,ay^ea410onthecal- 
the calib. Failed item ^^^J^'^g^. Next, at Step 
ibration support screen sho«TMn Fig ^ 

calib. Failed calibration 
960 and erases ff^^^ J^ed item displayed in 
tSXt the ^Sation support screen 
the display area °" ; ^ the routine erases 

50 shownin ^'S; ^-^'^SivSs item of the calibration amon^ 
rerbn^-redinthestoragepart^and 

?irSCiO°!?t^ru^«V-ag,^^^ 
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ting process routine receives input of the accuracy man- 
agement presetting item which is an analysis item for 
which accuracy management is to be stationarily per- 
formed. The accuracy management presetting item is 
inputted from the operator console 42 by an operator. 5 

Next, at Step 1020, the accuracy management pre- 
setting process routine stores the inputted accuracy 
management presetting item in the storage part 45. 
When the accuracy management presetting item is 
stored In the storage part 45, at Step 1030, the routine 10 
allows the Pre-setting display block 501 on the accuracy 
management support screen shown in Fig. 5 to flicker. 
Next, at Step 1 040, the routine decides whether the but- 
ton 505 is instructed (display instruction of the accuracy 
management presetting item) by an operator. When it is 15 
decided at Step 1040 that the button 505 is not 
instructed by an operator, the routine waits for input of a 
display instruction. When it is decided at Step 1040 that 
the button 505 is instructed by an operator, the routine 
goes to Step 1050 and displays the accuracy manage- 20 
ment presetting item in the display area 510 on the 
accuracy management support screen shown in Fig. 5. 

Next, at Step 1110. the routine instructs execution 
of one accuracy management among the accuracy 
management presetting items. Then, at Step 1 120. the 25 
routine decides whether the accuracy management (the 
accuracy management whose execution is instructed at 
Step 1110) succeeds or not. When it is decided at Step 
1120 that the accuracy management fails, the routine 
goes to Step 1170, calls and executes the accuracy 30 
management recovery process routine, and returns to 
Step 1120. When it is decided at Step 1120 that the 
accuracy management succeeds, the routine goes to 
Step 1130 and resets the accuracy management time 
stored in the storage part 45 for the analysis item of this 35 
accuracy management. Next, at Step 1140. the routine 
erases the display of the analysis item of the accuracy 
management among the accuracy management preset- 
ting items displayed In the display area 51 0 on the accu- 
racy management support screen shown in Fig. 5. Next. 40 
at Step 1 150. the routine erases the storage of the anal- 
ysis item of the accuracy management among the accu- 
racy management presetting items stored In the storage 
part 45. 

Next, at Step 1 160. the routine decides whether the 45 
accuracy management of all analysis items among the 
accuracy management presetting Items ends or not. 
When it is decided at Step 1 160 that there are analysis 
items among the accuracy management presetting 
Itenns which do not finish accuracy management yet. the so 
routine returns to Step 1110. When it is decided at Step 
1160 that the accuracy management of all analysis 
items among the accuracy management presetting 
items ends, the routine returns. 

Next. Fig. 12 shows a detailed flow chart of the 55 
accuracy management failure recovery process routine 
to be started at Step 1 170 In the aforementioned accu- 
racy management presetting process routine. Firstly, at 



Step 1210. the accuracy management failure recovery 
process routine stores the analysis item whose accu- 
racy management fails in the storage part 45 as a CX! 
failed item. Next, at Step 1230, the routine deddes 
whether the button 507 is instructed (display instruction 
of the QC Failed item) by an operator. 

When it Is decided at Step 1 230 that the button 507 
Is not instructed by an operator, the routine waits for 
input of a display instruction. When it is decided at Step 
1230 that the button 507 is instructed by an operator, 
the routine goes to Step 1240 and displays the QC 
Failed item in the display area 510 on the accuracy 
management support saeen shown in Fig. 5. 

Next, at Step 1250, the routine instructs execution 
of accuracy management of the QC Failed item. There- 
after, the routine goes to Step 1260 and erases the 
analysis item of the accuracy management among the 
display of the QC Failed item displayed in the display 
area 510 on the accuracy management support screen 
shown In Fig. 5. Next, at Step 1270, the routine erases 
the storage of the analysis item of the accuracy man- 
agement among the QC Failed item stored in the stor- 
age part 45 and returns. 

Fig. 13 is a detailed flow chart of the analysis mon- 
itor process routine to be started at Step 630 In the flow 
chart showing the outline of the operation of this support 
system shown in Rg. 6. Firstly, at Step 13010. the anal- 
ysis monitor process routine instructs each analytical 
unit of the automatic analyzers to execute analysis. 
Next, at Step 13020. the routine decides whether there 
is an analysis item for which the reliable time of accu- 
racy management elapses or not. When It is decided at 
Step 13020 that there Is an analysis item for which the 
reliable time of accuracy management elapses, the rou- 
tine goes to Step 13060 and calls and executes the 
accuracy managemerrt relial)le time-over recovery proc- 
ess routine. 

Next, at Step 13070. the routine decides whether 
the accuracy management executed in the accuracy 
management reliable time-over recovery process rou- 
tine succeeds or not. When it is decided at Step 13070 
that the accuracy management executed in the accu- 
racy management reliable time-over recovery process 
routine succeeds, the routine goes to Step 13090 and 
resets the accuracy management time of the analysis 
item of this accuracy management stored In the storage 
part 45. Thereafter, the routine returns to Step 13010. 
When it is decided at Step 13070 that the accuracy 
management executed in the accuracy management 
reliable time-over recovery process routine fails, the 
routine goes to Step 13080. calls and executes the 
aforementioned accuracy management ^lure recovery 
process routine, and then returns to Step 13070. When 
it Is decided at Step 1 3020 that there is no analysis item 
for which the reliable time of accuracy management 
elapses, the routine goes to Step 13030. 

At Step 13030. the routine decides whether there is 
an analysis Item for which the reliable time of calibration 



14 

NSOOCID: <EP 0871034A2J_> 



27 



EP 0 871 034 A2 



28 



e,apses or not. ^^^^ 
there is an «"^'y='^ ^^^^^ Step 13100 and 
calibration elapses, t^e ro^'je 9^ process 

cans the J 't^^'iriTof the analysis item, 

routine and exec^^ *e <^^^^ ^^^^ 

Next, at Step 13110. ^ reliable time- 

the calibration executed 'n the <^*jajon 

over re^very P^StlSSh^^^^ executed in 
is decided at Step 13 . ^^J^^'" process rou- 

the calibration reLable rj^^^^^^ltep 13130 and 
tine succeeds, the '0"^"« '^^J^ nem of this 

resets the ^''^^f^'^J,^'^" ^^^^^^ 
calibration stored .nt^s^oragjP^^^ ^^^^ 

routine returns to Step iJ" . - ^^e calibra- 
Step 131 10 that ^^^^^:r^p^:^:::,.e tans, the 
tion reliable t.me-^errec°^^^^ and executes the 
routine goes to Step ;f ' pvery process rou- 

aforementioned cahbra^on tenure 
tine, and then returns to Step l3lio. ^ ^ich 
It Step 13030 that ^ ~/3^er^^^^ ^oes 
the reliable time <^J=f eagent shortage 

^° rHln2etSfy to:a'dtrlge^bo« 
occurs and it is necessary i 

When it IS decried atS^ep J^" step 
essary to add a reagent to1tle. *ej^^^^ 

13050 -"d.^^^^^fsCstsO ma^there is still an 

When it .s de«<*^^^^'Ve routine returns to Step 
analysis to be executeo. x ^,1 

13020. When it ^t^? fe decided at Step 

^""^ * c,»o 13150 the routine decides whether a 
Next, at Step i^J^o. me ^^^^ 

reagent bottle is added °' ,he routine 

Stil3150^atn;t-^^^^^^^ 

returns to SteP IS^^O.^J^ routine goes to Step 
that a reagent botWe 's aoaeo. ^^ecute 
13160 and decides whether it ^ 
he calibration accompanying addm^ ot .9^^ 
.ottteorncjonth^^^^^^^^ 

storage part 45. When rt ^ ^^^bration accompany- 
is not necessary to execute we ^^^^^^^ 
ing addition of the reagent ^-J^^^,^ that rt is 
S^ 13010. Wh^J^2f^fS,S^^ l^compan^ng 
necessary to execute vne goes to Step 

-rctraS^rr^l^^^ 

.ar^g^rVia^e-.^^^^ 
tine to be called at Step If step 1410. 
analysis monitor P^^^^J-f^lS-^er r^very 

rrsn?sr::a^^^ 



the routine allows me l^:Z^^T:^Ts^Z°;:^ 
the accuracy •^"^9^'^|f,p'S^^^^^ 
Fig. 5 to flicker. Ne'lJ.^ 5, ^^J, (display instruction 
whether the ^'^'^^^'^^^^^^ it is decided 

5 of the time-over rtem) an ope j^g^^^cted by an 

at Step 1430 '"^a^ «^^^°^f °!,ut of a display instruc- 
operator; the ^°^Z^SSe^^^Oi^^aX^^eXy^^^ 
,on. Whenitisd^^i^atStep^^^^^^^^ goes to Step 
is instructed t^y an <V«^^^ ,„ display area 
„ 1440 and displays the 1'"«^^ ^^pport screen 

510 on the ^^--^^^ ^^J?^^^^^^ 
shown in Fig. 5. Next, at , ^^e time-over 

execution of accuracy '^"fQ^^^^Vstep 1460 and 
item. Thereafter. «^«/°";?;,f;iu°acy management 

„ erases the ana'Vf ^^f.^^^^^^ 
an^ngthedisplayof*^^^^^^ 

a„,^ pa-, « ,^ enart o, « c«W- 

Next. Fig. 15 is a nrocess routine to be 

tion reliable ^'^e-^ver '.^°Taf5eS^ analysis 
started at Step 13100 Tl^JsZ ^5^0. «^ 
,5 monitor process routKne^ F r^^^^^^ 

bration reliable *!"«-°^f^'S.^e renabletimeof cal- 
siores an analysis item for wh.^»;^e re. ^ 

it>ration e-aps^s '" Jh^^^^^^^^ ^ calib. 

item. Ne)^ at Step 1520. tt^^^^^^^^^ 

30 NOW display block 402 on irie ^^^^ 

shown in Fig. 4 to i^"^^/ j^f ^q^^^^^ (display 

display 'nstr^ctjwv 406 
When It IS decided at t>wP '= ^o Step 

is instructed by an JP-^^;^ »^^;:te^^r;e display 
1540 and displays the CaliD. inw 
^ l^aAIOonthe calibr^on -^^^^^ 

Pig. 4. Next, at St;y 1^' .^^^ Thereafter, the 

tion of canbrat«n of the Cal^^^^^ ^ 

of the ««brajon amo^^^^^^ ^ 
45 Item displayed in the display are ^ 

support sae^ showrnn R^^^^^^^^ of the 

age pa'**! and returns. ^ 
50 Next. Fig. 16 ad^J^^ ^e started at Step 
wer recovery P'<»«^/°'i"^„ls;s ,T,onitor process 
13170 in the aforement.«i«l a"«;;«/„^°^,, ,i^ery 
routine. Firstly at Step 16l0^«^e Jang ^ 

process routine stores ^""^^"^^^J^ZSyr^^^^^ ^ 
,5 bration is reQU.«iJj3 Pe^o^ 

addition or update of a reagem ^520. the rou- 
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calibration supF>ort screen shown in Fig. 4 to flicker. 
Next, at Step 1 630. the routine decides whether the but- 
ton 408 is instructed (display instruction of the Change 
Over item) by an operator. When it is decided at Step 
1630 that the button 408 is not Instructed- by an opera- 
tor, the routine waits for input of a display instruction. 
When it is decided at Step 1630 that the button 408 is 
instructed by an operator, the routine goes to Step 1640 
and displays the Change Over item in the display area 
410 on the calibration support screen shown in Fig. 4. 
Next, at Step 1650, the routine instructs execution of 
calibration of the Change Over item. Thereafter, the rou- 
tine goes to Step 1660 and erases the analysis item of 
the calibration among the display of the Change Over 
item displayed in the display area 410 on the calibration 
support screen shown in Fig. 4. Next, at Step 1670, the 
routine erases the storage of the analysis item of the 
calibration among the Change Over Item stored In the 
storage part 45 and returns. 

Fig. 17 Is a flow chart showing a detailed execution 
process of calibration at Step 810 shown in Fig. 8. Step 
950 shown in Fig. 9, Step 1550 shown in Rg. 15, and 
Step 1650 shown in Fig. 16. 

Firstly, at Step 1710. the calibration execution proc- 
ess instructs start of the automatic analyzer Next, at 
Step 1 720. the calibration execution process specifies 
the reference sample rack 74 necessary for calibration 
of the analysis item to be executed from the data in 
which each analysis item and the information on a refer- 
ence sample necessary for calibration of each analysis 
item are stored in correspondence with each other. The 
calibration execution process obtains the address of the 
reference sample rack 74 on the rotor 76 necessary for 
calibration of the analysis item to be executed from the 
data stored in the storage part 45 in which each refer- 
ence sample rack and the position (address) of the ref- 
erence sample rack on the rotor 76 are stored in 
correspondence with each other. 

Next, at Step 1730. the calibration execution proc- 
ess rotates the rotor 76 by the drive means 73 by detect- 
ing the position with the sensor 72 and stops the 
reference sample rack 74 at the aforementioned 
address in front of the inlet to the main transfer line 20. 
Next, at Step 1740. the calibration execution process 
Instructs to put the reference sample rack 74 onto the 
main transfer line 20. Next, at Step 1750. the calibration 
execution process decides which analytical unit is to be 
selected so as to execute the analysis item calibration to 
be executed. 

Next, at Step 1760. the calibration execution proc- 
ess controls the main transfer line 20 so as to transfer 
the reference sample rack 74 to the analytical unit which 
is decided to perform calibration. When the aforemen- 
tioned reference sample rack 74 is transferred to the 
analytical unit which is decided to perfomi calibration, at 
Step 1 770. the calibration^ execution process instructs 
the con-esponding analytical unit to execute calibration 
by use of the reference sample on the reference sample 



rack 74. Upon receipt of this instruction, the aforemen- 
tioned analytical unit executes the calibration of the 
analysis Item to be executed. 

Fig. 18 is a flow chart showing a detailed execution 
5 process of accuracy management at Step 1110 shown 
in Fig. 11, Step 1250 shown in Fig. 12. and Step 1450 
shown in Fig. 14. Firstly, at Step 1810, the accuracy 
management execution process instructs start of the 
automatic analyzer. Next, at Step 1820. the accuracy 
10 management execution process specifies tiie control 
sample rack 77 necessary for accuracy management of 
the analysis item to be executed from the data in which 
each analysis Item and the information on a control 
sample necessary for accuracy management of each 
15 analysis item are stored in correspondence with each 
other. The accuracy management execution process 
obtains the address of the control sample rack 77 on the 
rotor 76 necessary for accuracy management of tiie 
analysis item to be executed from the data stored in the 
20 storage part 45 in which each control sample rack and 
the position (address) of the control sample rack on tiie 
rotor 76 are stored in correspondence with each other. 

Next, at Step 1 830. the accuracy management exe- 
cution process rotates the rotor 76 by the drive means 
25 73 by detecting tiie position with the sensor 72 and 
stops the control sample rack 77 at the aforementioned 
address in front of the inlet to the main transfer line 20. 
Next, at Step 1840. the accuracy management execu- 
tion process instructs to put the control sample rack 77 
30 onto the main ti-ansfer line 20. Next, at Step 1850, the 
accuracy management execution process deckles 
which analytical unit is to be selected so as to execute 
the analysis item accuracy management to be exe- 
cuted. Next, at Step 1860. the accuracy management 
35 execution process controls the main ti-ansfer line 20 so 
as to transfer the aforementioned confrol sample rack 
77 to tiie analytical unit which is decided to perform 
accuracy management. When the aforementioned con- 
trol sample rack 77 is transferred to the analytical unit 
40 which is decided to perform accuracy management, at 
Step 1870, the accuracy management execution proc- 
ess Instructs the aforementioned analytical unit to exe- 
cute accuracy management by use of the conti-ol 
sample on the control sample rack 77. Upon receipt of 
45 this instruction, the aforementioned analytical unit exe- 
cutes the analysis item accuracy management to be 
executed. 

The display blocks 401 to 404 shown in Fig. 4 and 
the display blocks 501 to 503 shown in Fig. 5 are classi- 

50 f ication captions conresponding to the necessity state of 
calibration or accuracy management. The display 
btocks positioned on the upper part of the screen 
among the display blocks 401 to 404 shown in Fig. 4 
and the display blocks 501 to 503 shown in Fig. 5 are 

55 set so that their priorities are above those of the display 
blocks positioned on the lower part. 

When a classification state requiring two or more 
calibrations or accuracy managements regarding the 
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more display blocks fli*er^e 

rece.v.ng button coff«?P°J^9 ^ blocks, the 
display blo^ among t^^^^ By doing 

'^mf ne^S oTiTbLon or accuracy manage- 
c^reS'ng to the lo«er-priority display blocks 
ZTrTJS^*^^ the flickering status of the residual 
SsjlarblS^whichare not instructed Is eliminated and 
information relating to occurrence of neces- 

Tnte^lanation o. the operation o. the support 

station execution condition (information on which 
S^ts to bt selected for execution of calibration)^ a«l 

SrS rnani^^^^^ 

Surname used for accuracy — gemen. aocu- 
raTmanagement method, etc.). accuracy manage 
STxecSion condition (information on which case s 
u ^LrtBrt for execution of accuracy management). 
:^'<^hers tt:rSsis item. The whole control 
^olr 40 pedorms calibration and accuracy n«r^ 
:^S.em by r^'erring to the calibration ^l^^^'J^^ 
and the accuracy management information 1910 when 

"nr^O sho«s the mutual relationsh^ c. data on 
calibration which occurs in correspondence w*. the 
SSS. of the aforementioned support system and .s 

^^^tr^ira™^^^^^ 



sis item whose calibration is "^^'^ 
set by an operator. 'i;^l^Z':^,^^,^<^ it 

'^'^en the automatic analyzer is in the state of 

vTih^ calibration to be executed stationarily. this 
cuting the calibration w ^ ^ ^^.^^^^ 

rrLm'^reraS r cSSS^^^^^^ 
" Slotor'ingTe an%^^^ item for which calibrators «, 
2010 sxorina reference sample in correspond- 

be executed ^/^^'^^j^fXringtothe cal^^^^^^^ 
ence w-th each ome^^^^^^ the analysis item 

mation 1900 (see Fig. 'ega a ^ -^^^ 

■ ^mses oTOjre. «s support s^a'"" <'«°^ 
25 wneiner inc 7 calibration item or not. 

30 tion rtem list 201 u sionny / rpf erence sample in 

SfllaSe" eS-« data 2030 of a caltoato. «»n. 

^see rig. ; _^ calibrat on executon item 

tSscJLtionisnot set as calibration failuredata 2040^ 
te suppSrsystem will not generate a calibraton exe- 

^ '^^'tl^nlTe^rnt bottle is add^ 
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decided that the analysis item of this calibration is set as 
calibration execution data 2050 acconrtpanying reagent 
shortage, the support system generates a calibration 
execution item list 2010 storing the analysis item for 
which calibration is to be executed and the reference 
sample in correspondence with each other by referring 
to the calibration information 1900 (see Fig. 19) regard- 
ing the analysis item and executes calibration on the 
basis of the calibration execution item list 2010. When it 
is decided that the analysis item of this calibration is not 
set as calibration execution data 2050 accompanying 
reagent shortage, the support system will not generate 
a calibration execution item list 2010. 

Next, a second example of the mutual relationship 
of data on calibration will be shown. 

As preset data 2020 of a calibration item, the Pre- 
setting item received at Step 710 of the calibration pre- 
setting process shown in Fig. 7 is stored. The reliable 
time-over data 2030 of a calibration item is the Calib. 
Now item stored at Step 1510 of the calibration reliable 
time-over recovery process shown in Rg. 15. The cali- 
bration failure data 2040 is the Calib. Failed item stored 
at Step 910 of the calibration failure recovery process 
shown in Fig. 9. The calibration execution data 2050 
accompanying reagent shortage is the Change Over 
item stored at Step 1610 of the change over recovery 
process shown in Fig. 9. When these preset data 2020 
of a calibration item, reliable time-over data 2030 of a 
calibration item, calibration failure data 2040, and cali- 
bration execution data 2050 accompanying reagent 
shortage occur, the whole control connputer 40 gener- 
ates a calibration execution item list 2010 storing the 
analysis item for which calibration is to be executed and 
the reference sample in correspondence with each 
other by referring to the calibration information 1 900 and 
executes calibration on the basis of the calibration exe- 
cution item list 2010. 

Fig. 21 shows the mutual relationship of data on 
accuracy management which occurs in correspondence 
with the operation of the aforementioned support sys- 
tem and is stored in the storage part 45. 

Firstly, a first example of the aforementioned mutual 
relationship of data will be shown. 

As preset data 2120 of an accuracy management 
item, an analysis item whose accuracy management is 
stationarily executed is preset by an operator. As relia- 
ble time-over data 2130 of an accuracy nnanagement 
item, an analysis item whose accuracy management is 
re-executed is preset by an operator when the accuracy 
management reliable time elapses. As accuracy man- 
agement failure data 2140. an analysis item whose 
accuracy management is re-executed is preset by an 
operator when the accuracy management fails. 

When the automatic analyzer is in the state of exe- 
cuting the accuracy management to be executed sta- 
tionarily. this support system reads the preset data 21 20 
of an accuracy management item, generates an accu- 
racy management execution item list 2110 storing the 



analysis item for which accuracy managonent is to be 
executed and the control sample in correspondence 
with each other by referring to the accuracy manage- 
ment information 1910 (see Rg. 19) regarding the anal- 
5 ysis item which is set as preset data 2120 of an 
accuracy management item, and executes accuracy 
management on the basis of tiie accuracy management 
execution item list 21 10. 

When an accuracy management whose reliable 
10 time elapses occurs, this support system decides 
whether the analysis item of this accuracy management 
is set as reliable time-over data 2130 of an accuracy 
management item or not. When it is decided tiiat tiie 
analysis item of this accuracy management is set as 
15 reliable time-over data 2130 of an accuracy manage- 
ment item, the support system generates an accuracy 
management execution item list 21 10 storing the analy- 
sis item for which accuracy management is to be exe- 
cuted and the control sarrple in correspondence with 
20 each otiier by referring to the calibration information 
1900 (see Rg. 19) regarding the analysis item and exe- 
cutes accuracy management on the k^asis of the accu- 
racy management execution item list 2110. When it is 
decided that the analysis item of this accuracy manage- 
rs ment is not set as reliable time-over data 2130 of an 
accuracy management item, the support system will not 
generate an accuracy management execution item list 
2110. 

When the accuracy management fails, this support 

30 system decides whether the analysis item of this accu- 
racy management is set as accuracy management fail- 
ure data 2140 or not When it is decided tiiat the 
analysis Item of tiiis accuracy management is set as 
accuracy management failure data 2140. the support 

35 system generates an accuracy management execution 
item list 2110 storing the analysis item for which accu- 
racy management is to be executed and the control 
sample in correspondence with each other by referring 
to the accuracy management infornration 1910 (see Rg. 

40 19) regarding the analysis item and executes accuracy 
management on the basis of the accuracy management 
execution item list 21 10. When it is decided that the 
analysis item of Unis accuracy management is not set as 
accuracy management failure data 2140. tiie support 

45 system will not generate an accuracy management exe- 
cution item list 2110. 

Next, a second example of the mutual relationship 
of data on accuracy management will be shown. 

As preset data 2120 of an accuracy management 

so item, the Pre-Setling item received at Step 1010 of the 
accuracy management presetting process shown in Rg. 
10 is stored. The reliable time-over dafa 2130 of an 
accuracy management item is the Time-Over item 
stored at Step 1410 of the accuracy management relia- 

55 ble time-over recovery process shown in Rg. 14. The 
accuracy management failure dafa 2140 is the QC 
Failed item stored at Step 1210 of the accuracy man- 
agement failure recovery process shown in Rg. 12. 
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When these preset data 2120 of an accuracy manage- 
ment item, reliable time-over data 2130 of an accuracy 
management item, and accuracy management failure 
data 2140 occur, the whole control computer 40 gener- 
ates an accuracy management execution item list 21 10 
storing the analysis item for which accuracy nnanage- 
ment is to be executed and the control sample In corre- 
spondence with each other by referring to the accuracy 
management information 1910 and executes accuracy 
management on the basis of the accuracy management 
execution item list 2110. 

Furthermore, the whole control computer 40 stores 
the reference sample name, reference sample rack 
number, reference sample container position In the ref- 
erence sample rack, reference sample identification 
information (ID), and reference sample lot number in 
correspondence with each other. When a calibration to 
be executed occurs, it is possible to display the refer- 
ence sample name, reference sample rack number, ref- 
erence sample container position in the reference 
sample rack, reference sample Identification information 
(ID), and reference sarrple lot number which are neces- 
sary for this calibration on the display screen of the CRT 
43. In the same way, the whole control computer 40 
stores the control sample name, control sample rack 
number, control sample container position in the control 
sample rack, control sample identification information 
(ID), and control sample tot number in correspondence 
with each other When an accuracy management to be 
executed occurs, it is possible to display the control 
sample name, control sample rack number, control 
sample container position in the control sample rack, 
control sample identification information (ID), and con- 
trol sample lot number which are necessary for this 
accuracy management on the display screen of the 
CRT 43. 

An example of such a display screen of the CRT 43 
is shown in Fig. 22. In Fig. 22, for example, when a Pre- 
setting button 2201 is touched by an operator, the refer- 
ence sample name necessary for execution of calibra- 
tion of the preset data 2020 of a calibration item shown 
in Fig. 20 is displayed in the field of Name 2211 , the ref- 
erence sample rack number in the field of Rack 2212, 
the reference sample container position in the reference 
sample rack in the field of Pos 2213. the reference sam- 
ple identification information (ID) in the field of ID 2214. 
the reference sample lot number in the field of LOT 
2215. and the calibration execution reason in the field of 
REASON 2216. At the same time, the control sample 
name necessary for execution of accuracy manage- 
ment of the preset data 2120 of an accuracy manage- 
ment item shown in Fig. 21 is displayed in the field of 
Name 221 1 . the control sample rack numt)er in the field 
of Rack 2212. the control sample container position in 
the control sample rack in the field of Pos 221 3. the con- 
trol sample identification information (ID) in the field of 
ID 2214. the control sample lot number in the field of 
LOT 2215. and the accuracy management execution 



reason in the field of REASON 2216. When there are 
many reference samples and control samples whose 
information is to be displayed, the display screen can be 
scrolled by the button 2241. button 2242. button 2243, 

5 and button 2244. 

The automatic analyzer and support system there- 
for of the present invenfion can easily inform the analy- 
sis item for which calibration or accuracy management 
is to be performed to an operator for each occurrence 

10 cause of necessiVy via the display screen and can exe- 
cute the predetermined calibration or accuracy man- 
agement accurately for a specific analytical unit in which 
necessity occurs. 

The automatic analyzer of the present invention can 

15 transfer a reference sample of an accuracy manage- 
ment sample by the transfer line when necessary, so 
that a calibration or accuracy management process of 
an appropriate analysis item can be easily executed 
repeatedly for an analytical unit among a plurality of 

20 arranged analytical units in which necessity is gener- 
ated. 

The automatic analyzer operation method of the 
present invention can execute calibration or accuracy 
management easily when a plurality of analytical units 
25 are operated efficiently. 

Claims 

1. An automatic analyzer support system applied to 
30 an automatic analyzer in which a plurality of analyt- 
ical units are arranged along a transfer line for 
transferring sample racks by said analytical units 
measuring anatytes, comprising: 

35 display request means for a state inspection 

screen of calibration or accuracy management; 
screen display means for displaying a state 
inspection screen having a plurality of classifi- 
cation captions installed in correspondence to 

40 classification of a plurality of states relating to 

calibration or accuracy management and an 
instruction button for instructing display of 
detailed information corresponding to each 
classification caption in association with said 

45 display request; and 

control means for controlling, when an instruc- 
tion is outputted by said instruction button, so 
as to display the analysis item name in said 
state and the analytical unit name for executing 

so calibration or accuracy management of saki 

analysis item on said state inspection saeen. 

' 2. An autonnatic analyzer support system according to 
Claim 1 , wherein: 

55 

said display request means is display request 
means for a calibration state inspection screen; 
and 
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3. 



said plurality of classification captions include a 
caption indicating a state that there is an anal- 
ysis item in which the elapsed time from the 
previous execution of calibration elapses the 
calibration time interval, a caption Indicating a 5 
state that there is an analysis item in which the 
executed calibration fails, and a caption indicat- 
ing a state that there is an analysis item in 
which necessity for executing calibration 
occurs due to addition of a new reagent. ,0 

An automatic analyzer support system according to 
Claim l.whereln: 

sald display request means is display request is 
means for an accuracy management state 
inspection screen; and 

said plurality of classification captions include a 
caption indicating a state that there is an anal- 
ysis item in which the elapsed tme from the 20 
previous execution of accuracy management 
elapses the accuracy management time inter- 
val and a caption indicating a state that there is 
an analysis item in which the executed accu- 
racy management fells. 25 

An automatic analyzer support system according to 
Claim 1, wherein: 

when a state corresponding to one of said plu- 30 
rality of classification captions occurs, the dis- 
play state of said classification caption is 
changed. 

An automatic analyzer support system according to 35 
Claim 1, wherein: 

if. when an occurrence of two or more states 
requiring calibration or accuracy management 
for the same analysis item is informed by two or 4o 
more classification captions, the calibration or 
accuracy management corresponding to one 
classification caption is executed, the informa- 
tion by the residual other classification captions 
is canceled. 

A storage medium storing an operation program for j 
supporting execution of calibration or accuracy 
management of an automatic analyzer for analyz- 
ing a plurality of analysis items, wherein said pro- so 
gram comprising: 

(a) a step of displaying a request button for 
requesting display of a calibration or accuracy 
management state inspection screen on a 55 
screen display unit; 

(b) a step of displaying a state inspection 
saeen having a plurality of classification cap- 



tions corresponding to a state of requiring cali- 
bration or accuracy management when a 
display request is instructed and an instruction 
button for detailed information on said screen 
display unit; 

(c) a step of. when a state corresponding to 
one or more classification captions occurs, 
changing the state of said classification cap- 
tion(s); and 

(d) a step of. when an instruction is outputted 
by said instruction button, displaying the analy- 
sis item name in said state on said screen dis- 
play unit and executing calibration or accuracy 
management of said displayed analysis item. 

. An automatic analyzer having a plurality of analyti- 
cal units arranged along a transfer line for transfer- 
ring samples structured so as to stop said samples 
at an analytical unit selected according to an analy- 
sis item via said transfer line, comprising: 

a specific sample rack for holding specific sam- 
ples to be measured repeatedly at the prede- 
termined interval; 

a rack standby unit for allowing said specific 
sample rack to stand by and sending said spe- 
cific sample rack toward said transfer line in 
correspondence to execution of calibration or 
accuracy management; and 
control means for controlling the operation of 
sakj transfer line so as to allow said specific 
sample rack taken out from a predetermined 
position on said rack standby unit to stop at an 
analytical unit requiring calibration or accuracy 
management via said transfer line and then to 
return said specific sample rack to said prede- 
termined position on said rack standby unit 

An automatic analyzer according to Claim 7, 
wherein display means for displaying a plurality of 
classification captions con-esponding to a state 
requiring calibration or accuracy management and 
displaying an analysis item name in a state con^e- 
sponding to one or more classification captions is 
provided. 

An operation method of an automatic analyzer 
structured so that each of a plurality of analytical 
units in said automatic analyzer measures a sam- 
ple, comprising: 

a step of allocating tfie same specific analysis 
item to two or more analytical uriits respec- 
tively; 

a step of receiving an instruction for executing 
calibration or accuracy management when a 
state requiring calibration or accuracy manage- 
ment occurs for said automatic analyzer; and 
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a step of executing calibration or accuracy 
management for said specific analysis item on 
the basis of said instruction by each of said two 
or more analytical units. 

5 

10. An operation method of an automatic analyzer 
according to Claim 9, wherein: 

said instruction for executing calibration or 
accuracy management Is received by a screen io 
display unit displaying a state inspection 
saeen having a plurality of classification cap- 
tions requiring calbration or accuracy manage- 
ment and a button for Instructing execution of 
calibration or accuracy management. is 



20 



2S 



30 



35 



40 



45 



SOOCIO: <EP 0B71034A2_I_> 



21 



EP 0 871 034 A2 





SDCXJID: <EP 0871034A2_I.> 



23 



EP0 871 034 A2 



FIG.3 



47b 



-31b 



LOG^SOb 



A/D 



•11 



23B 




COMPUTER 



"fSDCaO: <EP ^0871034A2J_> 



24 



EP0S71 034 A2 




ISDOCIO: <EP 0871034A2_U 



25 



EP 0 871034 A2 



CD 




CM 

in 



in 



26 



3NSDOCID: <EP 087l0a4A2J_> 



EP 0 871 034 A2 



FIG. 6 



(^START^ 





f 


CALIBRATION PRESETTING 
PROCESS 






f 


ACCURACY MANAGEMENT 
PRESETTING PROCESS 






f 


ANALYSIS MONITOR 

PROCESS 






( 



610 



620 



630 



( ) 



27 



EP 0 871 034 A2 



FIG.7 



CALIBRATION PRESETTING 
PROCESS 



!) 




710 



720 



730 



THE PRESETTING ITEM 
IS DISPLAYED 



750 



^^SDOCiD: <EP 0871034A2J^> 



28 



EP 0 871 034 A2 



FIG.8 



EXECUTION OF ONE CALIBRATION OF 

THE PRESETTING ITEMS IS INSTRUCTED 



810 




830' 



840- 



THE CALIBRATION TIME OF 
THE CORRESPONDING 
CALIBRATION IS RESET 



CALIBRATION FAILURE 
RECOVERY PROCESS 



THE CORRESPONDING 
CALIBRATION ITEM IS ERASEDl 
FROM THE DISPLAYED 
PRESETTING ITEMS 



jjr 

THE CORRESPONDING 
CALIBRATION ITEM ERASED 
FROM THE STORED 
PRESETTING ITEMS 




RETURN 3 



MSDOCIO: <EP 0871034A2_L> 



29 



EP 0 871 034 A2 



FIG.9 



CALIBRATION FAILURE 
RECOVERY PROCESS 



THE ITEM WHOSE CALIBRATION 
FAILS IS STORED AS 
A CALIBRATION FAILED ITEM 



p'QIO 




920 



THE CALIBRATION FAILED ITEM IS 
DISPLAYED 



EXECUTION OF THE CORRESPONDING 
CALIBRATION IS INSTRUCTED 



THE CORRESPONDING CALIBRATION 
ITEM DURING DISPLAY OF CALIBRATION 
FAILED ITEMS IS ERASED 



950 



'960 



THE CORRESPONDING CALIBRATION 
ITEM DURING STORAGE OF CALIBRATION ^^^O 
FAILED ITEMS IS ERASED 



RETURN } 



30 



EP 0 871 034 A2 



FIG. 10 



ACCURACY MANAGEMENT 
PRESETTING PROCESS 



INPUT OF PRESETTING 
ITEMS IS RECEIVED 



THE PRESETTING ITEMS 
ARE STORED 



THE PRESETTING FIELD 
FLICKERS 



1010 



1020 



1030 




THE PRESETTING ITEMS 
ARE DISPLAYED 



1050 



ISOOCID: <EP 0e71034A2_L> 



31 



EP 0 871 034 A2 



FIG. 1 1 



EXECUTION OF ONE ACCURACY 
MANAGEMENT OF THE PRESETTING 
ITEMS IS INSTRUCTED 



1110 



1120 



CORRESPONDING 

accuracy management 
successs? 

ITes 



1130^ 



THE ACCURACY MANAGEMENT 
TIME OF THE CORRESPONDING 
ACCURACY MANAGEMENT IS 
RESET 



1140--^ 



1170 



ACCURACY MANAGEMENT 
FAILURE RECOVERY 
PROCESS 



THE CORRESPONDING ACCURACY 
MANAGEMENT ITEM IS ERASED 
FROM THE DISPLAYED PRESETTING 
ITEMS 



,1150' 



THE CORRESPONDING ACCURACY 
MANAGEMENT ITEM IS ERASED 
FROM THE STORED PRESETTING 
ITEMS 




NSOOCID: <EP 0871034A2_I_> 



32 



EP 0 871 034 A2 



FIG. 12 



ACCURACY MANAGEMENT 
FAILURE RECOVERY 
PROCESS 



I 



THE ITEM WHOSE ACCURACY 
IJ^N^IeMENT FAILS IS STORED 

AS A GO FAILED ITEM 



THE QC FAILED FI ELD FLICKERS 



1230 



NONE 



-6C FAILED 

item display 
jnstructed2^ 

Wes 



'1210 



1220 



FPmp QC FAILED ITEM IS DISPLAYED 1240 



[the corresponding accuracy 1^1250 
'MAMAgEMENT IS EXECUTED « 



THE corresponding ACCURACY 
MANAGEMENT ITEM DURING 
DISPLAY OF QC FAILED ITEMS IS 
ERASED 



THE CORRESPONDING ACCURACY 

Management ITEM puRiNQ^ 

STORAGE OF QC FAILED ITEMS lb 
ERASED 



( RETURN J 



1260 



•1270 



33 



EP 0 871 034 A2 



ANALYSIS MONITOR 
PROCESS 



FIG. 13 



ANALYSIS 
INSTRUCTION 



13010 



"XCCURACY" 
MANAGEMENT VALID 
JIME-OVER? 



YES 



13020 



13060 

2. 



ACCURACY MANAGEMENT VALID 
TIME-OVER RECOVERY PROCESS 



13070 



13090 




13030 



THE ACCURACY 
MANAGEMENT 
TIME IS RESET 



13080 
2 



ACCURACY 
MANAGEMENT 
FAILURE 
RECOVERY 
PROC ESS 



CAUBRATION VALID 
TIME-OVER RECOVERY 
PROCESS 



13110 




13170^ 



CHANGE-OVER 

RECOVERY 

PROCESS 



CALIBRATION 
FAILURE 
RECOVERY 
PROCESS 



13120 



THE CALIBRATION 
TIME IS RESET 



NSOOCia <EP_0871034A2J_> 



34 



EP 0 871 034 A2 



FIG. 14 



ACCURACY MANAGEMENT 
VALID TIME-OVER 
RECOVERY PROCESS 



THE ITEM WHOSE VALID 
TIME-OVER IS GENERATED IS 
STORED AS A TIME-OVER ITEM 



'1410 



I . 

THE TIME-OVER FIELD FLICKERS 1420 




THE TIME-OVER ITEM IS DISPLAYED ^1440 



THE CORRESPONDING ACCURACY 
MANAGEMENT IS EXECUTED 



I 



^1450 



THE CORRESPONDING ACCURACY 
MANAGEMENT ITEM DURING 
DISPLAY OF TIME-OVER ITEMS IS 
ERASED ■ 

i 



1460 



THE CORRESPONDING ACCURACY 
MANAGEMENT ITEM DURING 
STORAGE OF TIME-OVER ITEMS IS 
ERASED 



'1470 



J 

( return"^ 



35 



EP0 871 034 A2 



FIG. 15 



CALIBRATION VALID 
TIME-OVER RECOVERY 
PROCESS 



THE ITEM WHOSE VALID 
TIME-OVER IS GENERATED IS 
STORED AS A CALIB. NOW ITEM 



'1510 



THE CALIB. NOW FIELD FLICKERS [ ^1520 



NONE 



1530 

"^JALIB. NOW ITEM' 
nSPLAY INSTRUCTED2- 



THE CALIB. NOW ITEM IS DISPLAYED ^ ^1540 



THE CORRESPONDING 
CALIBRATION IS EXECUTED 



J^1550 



THE CORRESPONDING CALIBRATION 
ITEM DURING DISPLAY OF CALIB. 
NOW ITEMS IS ERASED 



'1560 



THE CORRESPONDING CALIBRATION 
ITEM DURING STORAGE OF CALIB. 
NOW ITEMS IS ERASED 



'1570 



y 

RETURN^ 



36 



EP 0 871 034 A2 



FIG. 16 



C 



CHANGE-OVER 
RECOVERY PROCESS 



THE CALIBRATION INVALID ITEM 
IS STORED AS ACHANGE-OVER 
ITEM 



THE CHANGE-OVER FIELD 
FLICKERS 



1610 



'1620 



NONE 




THE CHANGE-OVER ITEM IS DISPLAYED |- 




f 


THE CORRESPONDING 
CALIBRATION IS EXECUTED 






THE CORRESPONDING CALIBRATION 
ITEM DURING DISPLAY OF 
CHANGE-OVER . ITEMS IS ERASED 


> 


t 


THE CORRESPONC 
ITEM DURING STO 
CHANGE-OVER ITE 


)ING CALIBRATION 

RAGE OF 

IMS IS ERASED 



'1640 



'1650 



'1660 



'1670 



( RETURN 3 



37 



EP0 871 034 A2 



FIG. 17 

(START^ 



START OF THE 
ANALYZER IS 1 


: AUTOMATIC L 
NSTRUCTED | 




f 



1710 



THE TABLE IS REFERRED TO AND 
THE ADDRESS ON THE ROTOR OF 
THE STANDARD LIQUID RACK 
NECESSARY FOR THE 
CORRESPONDING CALIBRATION IS 
OBTAINED 



1720 



THE ROTOR IS ROTATED SO AS TO 
STOP THE STANDARD LIQUID RACK 
AT THE AFOREMENTIONED 
ADDRESS IN FRONT OF THE INLET 



1730 



THE AFOREMENTIONED STANDARD 
LIQUID RACK IS PUT ON THE MAIN 
TRANSFER LINE 



WHICH ANALYZER IS TO BE USED 
FOR CALIBRATION IS JUDGED 



1740 



1750 



THE MAIN TRANSFER LINE IS 
CONTROLLED SO AS TO TRANSFER 
THE AFOREMENTIONED ATANDARD 
LIQUID RACK TO THE ANALYZER 
WHICH IS JUDGED TO CALIBRATE 



1760 



THE AFOREMENTIONED ANALYZER 
IS INSTRUCTED TO EXECUTE 
CALIBRATION 



1770 



Q END ^ 



♦»ISDOCID: <EP 0871034A2_I_> 



38 



EP0 871 034 A2 



FIG. 18 

(START^ 



START OF THE AUTOMATIC 
ANALYZER IS INSTRUCTED 



I 



1810 



THE TABLE IS REFERRED TO AND 
THE ADDRESS ON THE ROTOR OF 
THE CONTROL SPECIMEN RACK 
NECESSARY FOR 

THE CORRESPONDING ACCURACY 
MANAGEMENT IS OBTAINED 



1820 



THE ROTOR IS ROTATED SO AS TO 
STOP THE CONTROL SPECIMEN 
RACK AT THE AFOREMENTIONED 
ADDRESS IN FRONT OF THE INLET 



THE MAIN TRANSFER LINE IS 
CONTROLLED SO AS TO TRANSFER 
THE AFOREMENTIONED CONTROL 
SPECIMEN RACK TO THE ANALYZER 
WHICH IS JUDGED TO EXECUTE 
ACCURACY MANAGEMENT 



1830 



THE AFOREMENTIONED CONTROL 
SPECIMEN RACK IS PUT ON THE 
MAIN TRANSFER LINE 



WHICH ANALYZER IS TO BE USED 
FOR ACCURACY MANAGEMENT IS 
JUDGED 



1840 



1850 



1860 



THE AFOREMENTIONED ANALYZER 
IS INSTRUCTED TO EXECUTE 
ACCURACY MANAGEMEN 



( END } 



1870 



39 



EP 0 871 034 A2 



FIG. 19 

DATA STRUCTURE 

CALIBRATION INFORMATION ""^^ 



ITEM AST 



CALIBRATION VALID TIME 

ELAPSED TIME (PREVIOUS EXECUTION TIME) 

CALIBRATION EXECUTION FORMAT 
(ONLY BLANK. STANDARD LIQUID, ETC.) 

CALIBRATION PARAMETER 

CALIBRATION EXECUTION CONDITION 
(VALID TIME, REAGENT BOTTLE) 



ACCURACY MANAGEMENT INFORMATION ^V^ 



ITEM AST 



ACCURACY MANAGEMEN VALID TIME 

ELAPSED TIME (PREVIOUS EXECUTION TIME) 

ACCURACY MANAGEMENT EXECUTION FORMAT 
(CONTROL SPECIMEN, ETC.) 

ACCURACY MANAGEMENT EXECUTION CONDITION 
(VALID TIME, REAGENT BOTTLE) 



40 



EP 0 871 034 A2 



FIG.20 



2050 



CALIBRATION INFORMATION 

2010 

. 

CALIBRATION EXECUTION ITEM LIST 

AST ONLY BLANCK 

ALT BLANCK, STANDARD LIQUID 



2020 



PRESPECIFICATION 
OF CALIBRATION ITEM 



LD 
AST 



CALIBRATION 
EXECUTION 
ACCOMPANYING 
REAGENT SHORTAGE 



TP 




2040 



VALID TIME OVER OF 
CALIBRATION ITEM 

• AST 

• GLU 



CAUBRATIONFAILURE 



ALT 



SDOCID: <EP 0871004A2J_> 



41 



EP 0 871 034 A2 



FIG.21 



ACCURACY MANAGEMENT INFORMATION 

2110 

ACCURACY MANAGEMENT 
EXECUTION ITEM LIST 

AST CONTROL SPECIMEN 

ALT CONTROL SPECIMEN 



2120 



PRESPECIFICATION 
OF ACCURACY 
MANAGEMENT ITEM 




LD 
AST 



VALID TIME -OVER OF 
ACCURACY 
MANAGEMENT ITEM 



2040 



AST 
GLU 



ACCURACY 

MANAGEMENT 

FAILURE 

• ALT 



^£XX;iD: <EP 0a71034A2_L> 



42 



EP 0 871 034 A2 




(19) 




(12) 



(88) Date of publication A3: 

22.09.1999 Bulletin 1999/38 

(43) Dateof piibiication A2: 

14.10.1998 Bulletin 1998/42 

(21) Application number: 98105503.1 

(22) Date of filing: 26.03.1998 



EuropSisches Patentamt 
European Patent Office 
Office europ^endes brevets (11) EP 0 871 034 A3 

EUROPEAN PATENT APPLICATION 

(51) Int. CL«: G01N 35/02. Q06F 19/00 



(84) Designated Contracting States: 


• Mitsumaki, Hiroshi 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


Mito-shi, Ibaraki 310-0851 (JP) 


NLPTSE 


• Sakazume, Taku 


Designated Extension States: 


Hitachinaka-shI, Ibaraki 312-0032 (JP) 


AL LT LV MK RO SI 


• Kawase, Kazumttsu 




Hitachinaka-shi, Ibaraki 312-0056 (JP) 


(30) Priority: 10.04.1997 JP 9237897 


• Takahashi, Atsushi 




Mito-shi, Ibaraki 311-1134 (JP) 


(71) Applicant: Hitachi, Ltd. 




Chiyoda-ku, Tokyo 101-8010 (JP) 


(74) Representative: 




von Hellfeld, Axel, Dr. DipL-Phys. 


(72) Inventors: 


Wuesthoff & Wuesthoff 


• Mimura, Tomonori 


Patent- und Rechtsanwalte 


NIshiibarakl-gun, IbarakI 309-1703 (JP) 


Schweigerstrasse 2 




81541 Munchen (DE) 



(54) Automatic analyzer and support system therefor 



(57) An automatic analyzer has a plurality of analyt- 
ical units (3A to 3G) to which analysis items are allo- 
cated. When necessity of execution of calibration or 
accuracy management occurs, a display block relating 
to an occurrence cause among a plurality of display 
blocks (401 to 404. 501 to 503) on a state inspection 
screen flickers. When a receiving button (405 to 408, 



505 to 507) corresponding to the flickering display block 
is instructed, the related analysis item name and analyt- 
ical unit name are displayed in the display area (410. 
510) and calibration or accuracy management is exe- 
cuted. 



70 




CO 

o 

Q. 
LU 



Primed by Xerox (UK) Business Services 
2.16.7/36 



ISDOCID: <EP 0871034A3J_> 



EP 0 871 034 A3 



J 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT App«„.ion Number 

which under Rule 45 of the European Patent Convento^^ 98 10 5^0-^ 
Shall be considered, for the purposes of subsequent iw o^u^ 

proceedings, as the European search report 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy 



Citation of document with indication, where appropriate 
of relevant passages 



WO 95 09387 A (OOW BENELUX) 
6 April 1995.(1995-04-06) 



* page 1, line 14 

* page 9, line 4 - 

* page 12, line 20 
figures 1-4 * 

* page 48, 1 ine 
25-32 * 

* page 51. line 

* page 52. line 



- line 24 * 
line 13 * 

- page 13, 



line 33: 



Relevant 
to claim 



10 - line 19; figures 



25 
13 



1 ine 
1 ine 



33; 
31: 



figure 31 
figure 28 



EP 0 732 591 A (HITACHI LTD) 
18 September 1996 (1996-09-18) 

* column 4, line 6 - column 6/ line 
figure 1 * 

* column 8, line 25 - line 45 * 



22; 



US 5 207 986 A (TANIMIZU KOJI 
4 May 1993 (1993-05-04) 

* figures * 

* column 4, line 1 - line 6 * 



ET AL) 



INCOMPLETE SEARCH 



1,7.9 



J!^^^^^^'^^^^!^'^ K P'^^"^ application, or one or more d its claims, does/do 
^ ^id^^n rS.iX '^^ ^ meamngtul search iriio the slate ot the art cannot 

De earned out. or can only be carried out partially, lor these clairr^. 

Claims searched completely : 
Claims searched incompletely : 
Claims not searched : 

6 

neason for the limitation ol the search; 

Article 52 {2)(c) EPC - Program for computers 



Place ol seaich 

THE HAGUE 



Date ot compleiion of the seaich 

30 July 1999 



CATEGORY OF CUED DOCUMENTS 



CLASSIFICATION OF THE 
APPUCAT10W (lnt.CL6) 



G01N35/02 
G06F19/00 



TECHNICAI. FIELDS 
SEARCHED (lnt.Ci.6) 



GOIN 

G05B 



Hocquet. A 



X ; parttcolarty relevant if taken alone 

Y particularly relevant if combf^ed with artother 

document of the same category 
A : technological background 
O : non^written disclosure 
P : intermediate document 



T : theor/ or principle underlying the invention 
E : earlier patent documertt. but published on, or 

after the filir^ date 
O : document cited in the application 
L : document ated for other reasons 

& • member of the same paterv family, corresponding 
document 



JNSDOCID: <EP 087I034A3_L> 



2 



EP 0 871 034 A3 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 



Applicacion Number 

EP 98 10 5503 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Y,D 
A 



Citation ot document with indication, where appropriate. 
of relevant passages 



EP 0 856 736 A (HITACHI LTD) 

5 August 1998 (1998-08-05) 

* column 1, line 20 - line 47; claim 3 * 

PATENT ABSTRACTS OF JAPAN 
vol. 016, no. 264 (P-1370), 
15 June 1992 (1992-06-15) 

6 JP 04 065676 A (HITACHI LTD), 
2 March 1992 (1992-03-02) 

* abstract * 

PATENT ABSTRACTS OF JAPAN 
vol. 015, no. 511 (P-1292). 
25 December 1991 (1991-12-25) 

6 JP 03 221866 A (SHIMADZU CORP), 
30 September 1991 (1991-09-30) 

* abstract ♦ 

US 4 678 755 A (SHINOHARA HIROO ET AL) 

7 July 1987 (1987-07-07) 

* column 1, line 25 - line 53 * 

* column 2, line 21 - line 39 * 

* column 3, line 18 - line 33; figures 3-6 
* 

* column 5, line 3 - column 6, line 15 * 

US 5 087 423 A (ISHIBASHI KIYOCHIKA) 
11 February 1992 (1992-02-11) 

* claims 1,3; figure 1 * 

-/-- 



Relevant 

to Claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.a.6> 



TECHNICAL RELOS 
SEARCHED (tnt.CI.6y 



ISDOCIO: <EP 0871034A3_L> 



EP 0 871 034 A3 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 



Application Number 

EP 98 10 5503 



Category 



P,A 



I 

« 

o 

i 

3 

K 

2 
2 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation oJ document with irxlicabon. where appropriate 
of relevant passages 



ET AL) 



US 5 314 825 A (OLSON ROBIN 
24 May 1994 (1994-05-24) 

* column 1, line 31 - line 44 ♦ 

* column 6, line 38 - line 68; figures 
1,71 * 

column 44, line 3 - line 21 * 

column 44, line 50 - line 57 * 

column 47, line 7 - line 16 * 

column 48, line 29 - column 49, line 26 



column 56, line 60 - line 68 



EP 0 795 754 A (HITACHI LTD) 
17 September 1997 (1997-09-17) 

* column 2, line 13 - line 58 * 

* column 9, line 59 - column 10. line 12 * 

* column 8, line 49 - line 56 * 



US 5 492 831 A (RANGER CRAIG B) 
20 February 1996 (1996-02-20) 
* column 4, line 66 - column 5, 
column 8, line 53 - column 9,' 
figure 3 * 



line 22 * 
line 25; 



WO 96 07958 A ( WESTINGHOUSE ELECTRIC CORP) 
14 March 1996 (1996-03-14) 
* page 7. line 28 - page 8, line 36; 
figure 4 * 

page 3, line 5 - line 12 * 



CLASSIFICATION OF THE 
APPLICATION (lnt.CL6) 



Relevant 
to datm 



TECHNICAL FIELDS 



SEARCHED 



(lnt.CI.6) 



■NSDOCID: <EP 0871034A3J_> 



4 



EP0871 034 A3 




European Patent Application Number 

Office EP 98 10 5503 



CLAIMS INCURRING FEES 



The present European patent application comprlaed at the time of filing more than ten daime. 

□ Only part of the claims have been paid within the prescribed time limit The present European search 
report has been drawn up for the first ten daims and for those claims for which claims fees have 
lieen paid, namely claim(s): 



□ No claims fees have been paid within the prescribed time Bmit. The present European search report has 
been drawn up for the first ten daims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



□ 
□ 
□ 



Ail further search fees have t>een paid within the fixed time limit The present European search report has 
been drawn up for all claims. 

As all searchable claims ooutd t>e searched without effort justifying an additional fee, the Search Division 
did not invite payment of any additional fee. 

Only part of the further search fees have been paid within the fixed time limit The present European 
search report has been drawn up for tiiose parts of the European patent application which relate to the 
inventions In respect of which search fees have been paid, namely daims: 



□ 



None of the further search fees have been paid within ttie fixed time limit. The present European search 
report has been drawn up for those parts of ttie European patent application which relate to the Invention 
first mentioned in the daims, namely claims: 



ISOOCIO: <EP 0871034A3J_> 



5 



••• r 



EP0 871 034 A3 



J 



European Patont 

LACK OF UNPTY OF INVENTION AppOcation Number 

SHEET B EP 98 IG 5503^^ 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of mventions, namely: 

1. Claims: 1-5 



Automatic analyzer support system comprising screen display 
for calibration or accuracy management using instruction 
buttons corresponding to classification captions 



2. Claims: 7-8 

automatic analyzer comprising a rack used for of calibration 
or accuracy management, this rack standing in a stand-by 
unit, and returned after use at a predetermined position on 
said rack stand-by unit. 



3. Claims: 9-10 



Operation method of an automatic analyzer where the same 
analysis item is allocated to more than one unit 



3NSDOCIO: <EP ^0871034A3_I_> 



6 



EP 0 871 034 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 10 5503 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Oifice EDP file on 

The European Patent Office is in no way liable (or these particulars which are merely given for the purpose of information. 

30-07-1999 



Patent document 
cited m search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


WO 9509387 


A 


06-04-1995 


US 


5631825 


A 


20-05-1997 








AU 


7657194 


A 


18-04-1995 








EP 


0721611 


A 


17-07-1996 








JP 


9503086 


T 


25-03-19Q7 


EP 0732591 


A 


18-09-1996 


JP 


8262031 


A 


11-10-1996 








CA 


2171659 


A 


18-09-1996 








CN 


1148177 


A 


23-04-1007 








US 


5730939 


A 


24-03-1998 


US 5207986 


A 


04-05-1993 


JP 


1912787 


C 


09-03-1995 








JP 


3285175 


A 


16-12-lQQl 








JP 


6027745 


B 


13-04-1994 








JP 


4009764 


A 










DE 


4110380 


A 


10-10-1991 


EP 0856736 


A 


05-08-1998 


JP 


10213586 


A 


11-08-1998 


JP 04065676 


A 


02-03-1992 


NONE 








JP 03221866 


A 


30-09-1991 


JP 


2105186 


C 


06-11-1996 








JP 


8033402 


B 


29-03-1996 


US 4678755 


A 


07-07-1987 


JP 


7076771 


B 


16-08-1995 








JP 


61038464 


A 


24-02-1986 








DE 


3527281 


A 


06-02-1986 


US 5087423 


A 


11-02-1992 


JP 


2110376 


A 


23-04-1990 








JP 


2163660 


A 


22-06-1990 








DE 


3934890 


A 


26-04-1990 


US 5314825 


A 


24-05-1994 


NONE 








EP 0795754 


A 


17-09-1997 


JP 


9243646 


A 


19-09-1997 








CN 


1168471 


A 


24-12-1997 








US 


5902549 


A 


11-05-1999 


US 5492831 


A 


20-02-1996 


NONE 








WO 9607958 


A 


14-03-1996 


NONE 











uj For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



SDOCIO; <EP 0871034A3_L> 



